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INTRODUC ¿TIO No 


A 


ON Here prefent you with what Ipro- 
e | mifed in. the. 415th Page of 23 






MAL ¡SA that is, de meli el Cie 
OS 21 the Latitudessand Longitudes of 
APNEA. the Places of the Globe where the 
pcitéi Apearances of Solar Eclipfes are Vifible. 
And, as it was the Great Xepler that firlt made 
ufe of chis method; fo it was our Country-man 
Mr. Elamfiecd that took 1t into confideration and 
improved it: But becaufe the former. wrote in 
Latin, and thelatter giving but only one hort Ex- 


ample, and that Book is become fcarce and con- 


fequently dear, 1 have therefore in the following 
Sheets endeavouted to explain both their Methods 
in divers Examples. 

And as the times of the Univeríal Ecliples are 
firít to be had before you. canproceed to find 


where the principal Appearances are feen ;. thefe 


muít:be Learned from the r7th Precept of my 
torecited Book; in-which you are to obferve, that 
the time of the Ecliptic Conjunétion; 1s always 

| de 


>. % 


Sur - 


UTE PO A 


A Tn 


Pr equal to the timethat the S un is Centrally Eclipfed 


ín the Nonageííme Degree; which you may the' 
better underfiand by carefully tracing the fol. 
lowing Calculations. 

And as this Method of Projeéting Solar Eclip- 
fes and the Paffage of the Penumbra overthe Earth's 
Disk, 1 have fuficiently explain'd in the: 419th 


- Page of my Srsrem ; yet it will not be imperti- 
- nent to acquaint the Reader (in this place) that, 
- if we imagine a Plane to país thro” the Center of 

the Earth, fo that the Line which joyns the Cen- 


ters'of the Sun and Earth, may be perpendicular 
to this Plane, 1t will make on the Surface of the 
Earth a Circle, which will feparate the illuminated 
Hemifphere of the Earth from the Dark. 

This Circle is called the ¿uminated. Disk ; 


which Disk is direGtly leen by a Spectator placed | 


atthe diftance “of the Moon, in the right Line 
wkich joyns the Centers of the Sun and Earth. 

Upon this Ctrele the Earth's Equator, its Pa- | 
rallels, Poles, and all other Circles which we ima. 


gine, are to be fuppofed Projeéted Orthographi- 


cally : For all Lines drawn from the Center ofthe | 
Sun to every fingle Point of the Disk being per- f 
pendicular to it, all the reft will be perpendicular f 
to 1t ; and then an Obferver in the Moon will fee 


»3 all Countries, Cities, ad Towns to move upon 


the Disk, which is occafioned by the Rotation of E 
the Earth round its Axis from Welt to Eaft: And E 
every Point will have its way on the Disk: For E 
by the Diurnal Gyration, all Places defcribe either E 
the Equator, or one of its Parallels; and 1fthe Sun Pl 


-be in the Plane of the Equinoctial, or ratherif the 'Ñ 


Plane of the Equinoct al el thro” the Sun, the E 
E | 


-Tbe "Introduction. 111 
Equinodial and all 10s, Parallels are ia that cafe 
| projedted into Right Lines: For they will all Dar. 
 Perpendicular to he Disk, or Plane of the Pro- 


p But in other Pofitions ef the Earth, or Sun, the : 

























"projettion of thefe Circles will: be Ellipfes, 
¡ which is the way thatall thePlaces of theEarth are sa 


l feen to moveon the Disk. 


! great Circle drawn which cuts the Earth, and this 
¡ Circlebe Projected on theDisk, it will be the Uni- 
¡3 veríal Meridian, (as in thethree following general 
¡Schemes is Noted with €e being the Earth's 
Axis.) To which, when any Place is óbferved 
to come, the Inhabitants of that Place-will have 
¡ Mid-day.: And when any Place is feen to touch 
the Weltern Limb, or Edge of the Disk, the In- 
'habitants of that Place will then fee the Suí rifing 
ito them ; but a Spectator at the Moon will (ee the 
i Place to rife and come upon the Disk, and will fee 
lit move towards the Eaít : (becaufe the Eye'at 
the Moon is carried that way) and as foon asit 
“has pais'd the Univeríal Meridian, the Place then 
“being-gone to the Ealtward, the Sun feen out 
of the Earth from the place will apppear to move 
¡Weltward. But. when the place comes to the 


¿Moon will obferve the Place to fet in the Disk; 
but the Inhabitants of that place upon the Earth's 
Surface will fee the Sun to fet in the Welt. 
ll Thefe being the chief Properties of this Pro- 
¡jection, 1 fhall hereunto fubjoyn the twelve Pro- 
Epofitions of Theodofius, which will give great llebt 
tinto the Xeplerzan Method. | 


“Now, if thro” the Pole and the Sun there bea > > 


Eaftern edge of the Disk, the Spectator in ely 
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“PROPOSITION 1. 


To thofe that inhabit under the North Pole, 
one and the fame Hemifphere of the World 1s al- 
ways apparent ; but the other Hemifphere :s al. 
ways hidden : ¡Nor do any Stars, either «rife or 
fet to them ; but thofe that are in the upper He- 
mifphere are always confípicuous, and contrarily 
- thoíe in that, which is hidden, never appear. 


11. To thofe People that inhabit under the E- 
quinoctial Circle, all the Stars do rife and (et; 
and are moved in equal time of 12 Hours above 
the Horizon, and under it. | 


11. In every Place within the Middle, or 
- Torrid Zone, the Ecliptic Circle 1s at fome cer- 
tain time of the Day at right Angles to the Ho- 
- rizon of the Place : For the Circle parallel to the 
Equator, drawn thro" the Vertex or Zenith of the 
place, cuts the Eclipric Circle in two Points. 
When therefore the Point of either Interfection is | 
co-united with the Zenith, then the Eclíptic ' 
paíles thro' the Poles of the Horizon; -and there- | 
fore it cuts the Horizon at right Angles; and this | 
is done twice in one Diurnal Revolution. Butto ' 
thofe inhabiting under either “Tropick, only once | 
in a Day, that is, when the Solítitial Points in 
which the Ecliptic touches both the “Tropicks | 
come to the Zenith of that place. See the Table ' 
of the Altitude of the Nonagelume Degrec. This P 
15 made Plain. | | a 


TV, To : 
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IV. To thofe whofe Zenith is as far diftant from 
' the Pole, as the Tropicks from the Equator, (ix 
Signs fhall at once happen to rife, and fix to fet, 
“in One Diurnal Revolution; that is, to thofe whofe 
- Zenith is in the Artic or Antartic Circle. For 
' whereas the Poles of the Ecliptic are carried in 
the Peripheries of thofe Circles, therefore in one 
' Diurnal Revolution the Pole is once co- united with" 
' the Zenith; that is, the Pole of the Ecliptic with 
the Pole of the Horizon; and therefore, the E- 
clíptic is alfo co-united withthe Horizon. Which 





' Co-union is made in an inftant ; and after that 
inftant the Ecliptic is forthwith divided into two 
parts by the Horizon : So that in an inftant one 
Semicircle of the Ecliptic rifes, a the other 
Semicircle Lets, 





Vido delas People: hhabitins under the E- 
. quinodtical Circle, the Meridian (hall cut above 
- the Horizon the Semicircle of the Ecliptic into 
two equal parts, when the Points of Contadt of 
the Tropicks and Ecliptic come to be in the Ho- 
rizon ; and then altotle Ecliptic hall be at right 
Angles to the Horizon. | 
For, the Horizon then paling thro? the Poles of 
the Tropick, (the fame with the Poles of the 
World) 'and the Points of the Contaét of the 
'Tropicks and Ecliptie 1hall (by the Laws DE 
-Sphericks) paífs likewife thro” the Poles of the 
' Ecliptic ; and therefore Mall cut the fame at right 
Angles: And likewife the Ecliptic país thro' the 
| ne otthée Horizon, by which the Meridian alío 
paíles, 


| 
j 
] 
| 
| 
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vi : The Introdedhion 


From whence the Arches, as well of the Meri- 
dian, as of the Ecliptic, intercepted between the 
Pole of the EOtiZOn, and the Horizon, are Pues 
drants. Ea | 


VI. To thofe lie under the Equinodial, 
all Semicricles of the Ecliptic arife inequal time, 
as likewife do their oppofite Peripheries. 

For there, every Semicircle of the Ecliptic a- 
rifes with the Diurnal Arch of its beginning; (but 
by the fecond hereof):all the Diurnal Arches are 
Semicircles, by which is manifeít, the firft part 
of this Propofition : The other part is clear, fecing 
not only the oppofite Peripheries of the Ecliptic, 
but thofe likewife equally diftant from the Equi- 
noétial Points afcend, with equal Arches of the 
Equinoctial, 

o 

VIL To thofe Reopl whofe Horizon differ by 
a more Eafterly Polition, the Stars neither arife 
together, nor. fet together but by how. much 
fooner they arife to thofe who live more Eafterly, 
by fo much fooner do they fet: For the Horizons 
of fuch equal Places, by reafon of equal: Altitude 
of the Pole, touch the fame Parallel of the E- 
quator ; wherefore the Arch from any Parallel 
of the Semicircle of the Horizon interjeéted, as 
well between the places Faftward, as thofe 
Weftward, are theíame. Therefore every Star in 
“aplace Ealtward by the fame Arch, anticipates its 
rifing, and thenceits Setting, and confequently In 
the fame interval of time, 


vol To 


The RAE vi 


VII: To thoíe inhabiting under the fame Me- 
ridian, whatever Stars are between the greateft of 
the always apparent Parallels and the Equinoétial, 

s appear longer above the Horizon to thofe inhabi- 
= ting Northward, than they do to thofe inhabiting 
" Southward. 

'- And how much fooner A arife to thofe 112 
* habiting Northward, fo much later they fet, But 
! thofe Stars which are between the greatelt of the 
' Parallels always latent, Cor hid) and the Equi- 
¡ noctial, appear longer above the Horizon, to thole 
inhabiting Southward,than they do to thofe inha- 
i ting Northward ; and how much fooner they rifle 
ito thote inhabiting, fo much later they fet. - 

¡. For toonetravelling towards the apparentPole, 
¿the Diurnal, increafes; and to one going towards 
the Pole that is deprefled, the Diurnal Arch of a 
¡Star, declining thitherward, increafes likewife: 

¡ But by Collating the Arches increafing on either 
fide, that isto lay, towards the Eat, or towards 
¡the Welt, ts reft of the ESPDOREOaN 15 manifelt. 



















ADA an 1f the Hen ona be neither under one 
i Parallel, nor under the fame Meridian, there will 
“follow only an Inequality of the Arches raifed a- 
¡bove the Horizon, after the manner as before: ex- 
¡prefled; but no Anticipation of Rifings or Set- 
itings. This, as the premifed, is manifelt by rea- 
ifon of the greater or lefler Inclination of the Ho- 
Trizon. 


Ñ X. To dol Inhabitants under either Pole. the 
Sun is carried conftantly for fix” Months ( nearly a- 
ibove the Horizon, and as long underneathit. 
la 2] This 


| viii The Introdiction. | 

This appears by the firlt Propofition, fince one half 
of the Ecliptic is always apparent, and the other 
always larent; either of which by the. Sun (ap- | 


parently) in near about fix Months time, is ran 
through. 





XI. To ¡he colng from the Pole belu tho | 
Artic or Antartic Circles, this conftant Stay of : 
che Sun either above or under the Horizon, for | 
fix Months, grows lefler and lefler, until it be re- 
duced to the ípace of 24 Hours, either under the | 
Artic or Antartic Circle : For, the Horizon of 
.thofe Habitations, touch two Parallels of the E- ' 
_ quator greater chan the Tropicks, which on either | 
fide cut from the Eliptic two equal Peripheries ;' 
and that Periphery which the Parallels always cuts 
off, never fets, and that which is always latent, ne- | 
ver ries. Latent, always (ignifies hzd, | 


Tothofe inhabiting under the Artic or Ántartic | 
Circles, the longeít Day 15 24 Hours, and the| 
Night but an infignt; on the contrary, the! 
Jlongeft Night 24 Hours, and the Day butan 
- inftant. 
"The other Arks increafe and decreafe until they | 
come to the a of the as 


Ñ 
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ADVERTISEMENT. 


=> Ae Author hereof, teacheth Aftronomy in 
| all its Parts 3 with Navigation, Surveying, 
Gauging, and Dialling, at his Houfe, at the Hard and 
1 Pen in Cock-Lane, Shore-Ditch, London. NT 
Any Perfons that write to him out of the Country. 
E about their own Bufineís,are defired to pay the Poltage 
dE e their: Letters ; otherwife they may expeét no Ane 
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CH APT E 
¡4 Demonfirasion of she Equation of Time. 


(aeñnal ELN G now upon the Bufineís of Demon- 
IR Y Pl ftrating my Altronomical Obfervations, it 
ul will nor be improper to [peak fomething of 
Wi] the Inequality of Natural Days: For with- 
2 out a right underftanding in bar, rhe A- 
Nan isooy | tronomer will be ar a loís to-regulate' his” 
ALAS curjous Time-keeper, and thereby make 
Wrong Oblervation. This is a Matter that has exercisd the 
Thoughts of Altronomers in all Ages : And rho' all have al- 
iow'd, thar there really is fuch an Inequality, yer they have 
much diflagreed in affigning ts Quantity, and demonítra- 
“tíng the Realon and Affection thereof; becauíe they all built 
'vpon a wróog Hyporheíis, luppoing the Earth arore(t; 
which produced them but one parcof the Equacion of Na- 
Mtufal Days: And with this they fatisied rhemfelves, not 
thinking bur that hey then had che whole, wWhereas they had: 
only one half. 20 de ee ad 6 
¡- T'hus, the Equation of Time, "which depends úpon the 
MObliquity of tke Ecliptic, was made nfe of till abour rhe- 
Middle of the lat Century, when our Country-Man Street, 
in bis Ephemeris for the Year 1655, gave a lirrle Skerch 
Dí ts Demonftration; which he afrerwards pú in bis 4 
Le | | ] JINORONITA 
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fironomin Carolina, with Tables of the Equation of Time, 
in Two Parts ; where he groísly miftakes the Second Part, 
and bidsus to Add, when we fhould Subtract, €% contra ; 
leaving the Second Part wirhout any Demonftration at all ; 
cil ar laft, our moft Learned Aftroñomer Mr. Flamfleed, has 
derermin'd the Controverly, and by moft evident Demon- 
ftracions Geometrical has. pur the matrer beyond further Dif 
pute, clearly evincing both the Reafons, Affections, and 
Quantity of this Inequality. — His Differtarion concerning 
chis, is annex'd, and publif'd ar the End of the Opera 
Pofibuma Feremie Horroxcis, Lend. 1673, 4to. to which Í 
reler my Reader. A 

Let us now, with Dr. Keill, ask who they are that dare : 
tell us, that the Sun doth not tell the Truth» The Aftro- | 
nomers are the bold Men that tell usfo : For they, by. 
their nice Search into Things, have found, thar the Sun's ' 
apparent Motion is no ways equal : “They oblerve, thar he | 
now and then flackens his pace, and afterwards quickens 
ivagain: And therefore Equal Time, which goes on al. | 
ways arthe lame rate, cannor truly be mealurd by the 
Sun's Motion. Keill, Lcét. Page 313. Altronomers have de 
o the Lays into Civil and Natural. 


A Civil Day e that Space of Time containing 
| jale twenty four Hours, reckon'd from Twelve of the Clock | 
ar Noon on one day, unto Twelve of the Clock ar Noon 
on the next day; in wbich time the Equinoctial makes: 
one entire Revolution about the Axis of the World. 


2. The Natural, or Ápparent Day, is that Space of. 
Time, 1n wbich the Sun.moves from the Meridian of one 
Place, to the lame Meridian again. Thele Days are not 
always of an equal Lengrh; but are longer ar fome times: 
of the Year than ar omher times. The difference berween 
theíe two forrs of Days 1s but Ímall ; and there isa double 
Caufe for this (mall Inequality. 

Al Aftronomical Time begins at the Noon of one day, 
and ends ar Noon on the next fol lowing Cay ¿ and this ar 

rees with the Nasural Day above-mention'd. , 

This has allo two Demonftrations, iz. Equal and Appa! 
rent. | 

The Equal Time is thar which i is kept by an equal Moti- 
on. in the.Equinoctial ; to which Time all Altronomical Ta 
bles are exhibited. 


A URANOSCOPIA 3 


“The Apparent Motion, or Time Apparent, is the fenGible 
or external Meafure, eftimated by the Suns Apparent une- 
qual Motion in the Ecliptic 5 to which, all Calculations A- 
ftronomical mult be reduced. | a 
In this adjacent Diagram, ler ABC be a Quadrant of 
the Solíftirial Colure, A the Pole, | 
y Ca Radius of the Equinocti- A, 
Cal, y Ba Radius of the Eclip- 
“Ctic, y the Equinoctial Point, or 
the Place of the Sun in the Be- B 
—ginning of ir ar Noon on fome 
certain day, (O) the Sun's Place 
lar Noon the day following ; 
through which Place ftrike the 
Arch A O D, to cut the Equi- | 
“ noctial ar Right Angles in DB: C D E 
YO will expreís the diurnal | ' 
Motion of the Sun, and y D. its Right Alcenfion, or the 
Equinoctial that culminates with the Sun : which Arch, fee- 
ing 1tis One of the Sides of a Righr-angled Spheric Trian- 
gle y D (O, cannor be equal to the Hypothenuíe, that is, to 
the Sun's Motion Y O. | 
- Wherefore [eeing the Revolutions of the Equinoctial, and 
of 1ts equal or like Parts, are equable, and performed in e- 
¿qual times 5 but the Sun, in paíling equal Parts of the Eclip- 
tic, apply to the Meridian with unequal Parts of the Equis 
noctial ; it necelfarily follows, thar the Solar Days are un» 
equal, 
And thar the difference between the Sun's true Place and 
is Righr Alcenfion, being converted into Time, is the trne 
Equation of Time arifing from this Caule. Which Equation 
in che firft and third Quadrants of the Eclipric is to be fub- 
=tracted from the Apparent Time : For in them the Longi- 
tude:of the Sun from the next Equinoctial Poinr paffes the 
Meridian fooner than a like Arch projected in the Equino- 
Ctial- Butinthe fecond and fourth Quadrants of the Eclip- 
tic, this Equation is to be added to the Appasent Time to. 
ger the Mean ; for in thele the Longitude of the Sun from 
che Equinoctial Point Libra paíles the Meridian later than 
the like Arch projeéted in the Equator. ) 





For Example + Let the Longitude of the Sun from the E- 
Quinoctial Point Y be y O= 59! 81, ts Right Afcenfion, 
sor the Arch of the Equinoctial culminaring therewith will 


p | be 
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be Y D 54141, being lels than y O'by 4! 543 which be. 
ing turned into Time (by the Table, Page 66, of my  Alftro: 
nomy) is 19361"; «and by lo much is the Apparent Day 
fhorter than the Mean. _ 51 sd | 

"This therefore is the Equation of Timé arifing from this 
Caufe, and is Negative, or to:be lubrradted from the Appa- 
rént Time, to obtain the Mean Time: For:ke Longitude of 
Sun arrives ar the Meridian looner than a like Arch projec- 
ted in the Equinoctial. OIEA a 

Tb make all plain, 1 all annex the following Table, 
hewing the Sun's Right Alcenfión to every Degree of the E- 
cliptic ; in which 1 have number d the Sun's Place from 4- 
vies, increaling by one Degree rouñd the Ecliptic, (to 360%, 
«At the Top of every Column [ have (er the Signs, fora Guide 
to-know in what partof the Eclipticthe Sun is : By which. 
you may perceive, thar te the firft Quadranr, that is; all the 
time the Sun's Place is lels than'9o?, rhe Sun's Place exceeds 
the Righr Afcenfñion; but in the fecond Quadranr, that is, 
while he is moving from Caxcer to Libra, his Place being lels 
than 180%, the Right Afcenfion is more than the Sun's Place. 
1n the third Quadranr, the Eongwude 15 again greater than 
the Right Alcenfion 3 bur in the 4:h or laft Quadrant it is a- 
gain leís, as in tie lecond. [679 | 


“Now it is from this Fable that: 1 conftruéted thatin Page 


2, 0f my Aftronomy. Thus, let: che Sun be une ¡Degree in 
Aries, his Right Afcenfon is 531 4% 5 which fubtracted from 
1%, leaves 4" 581 "which “turned “nto Tinve, 1s 19% 5241 


AA aa aaa a 


Now becaule Il omit Thirds in that Table, therefore [ cal! | 


jol521: 20% which is he rf Namber in. thar Table of 
the fir Part of the Equatiou'oF Time, to be added to the E- 


qual, cr lubrralted from«he 'Apparent “Time. Again, Jer 


the Sun be in 150 Taurus il díar 15, 4:59 from the beginning of 


Aries, and his Right Alcenñon is: 42931134"; this difference | 
15.2? 282605 which reduced into! Pime, is 9%531* 44%, to | 
beadded to the Equal, or fubtradted from the Apparent 
Time, as that Table directs, which was conftructed from | 


this, afñier ¿he manner nov directed. 
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R. Afcenfñon ¡| Sun's yR. Alcenfión 
IA dl Place.|o £ 4 
A AA Re 
586 51 9|[% g9rlgt 57 25 
O 2192 10 
£0. 56. 46 3193 16 
6. 59 49 94194 21 
EEE 23195. 528 
AE (a 96l9é 232 
E SINIT 237 
661 13...223 98198 42 
67 17 21 991.99 47. 
68 21. 18 100| 100 52 
69 25 22 101| 101 57 
7o 29 33 102|103 2 
71.33 53 103| 104 7 
72,039 10 104| 105 12 
713,142. 152 105| 106 17 
74 47 31||  106|107 »1 
TON Ó 107| 108 26 

¡LE ds 108| 109 30 
cp ETRE 109| 110 34 
TO] 2 1rol111 38 
So 12 8 111,112 42 
ONIS A lr, 1121113 46 
32 .22 30 113|114 50 

e 114 [115 53 
di 0d 115/1116 56 
85 38 24 11ó|Ii8 o 
86 43 46 117|11gG 3 
87 49 10 118120 6 
88.54 35 119121 8 
90 00 00 120* 122 11 
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9 lo 

0032 
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Places 

Umarrlzo8 51 73 
2121209 49 3 
215|210 46 44 
2141211 44 33! 
2151212 42 52! 
216213 40 4% ¡ 
2171214 38 59; 
2181215 37 28| 
219/1216 36 6] 
2201217 34 551 
221218 33 54 
2221219 33 31 
2231220: 32 221 
224 |221 - 31 53 
2251222 31 24] 
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2,27.| 1224 31 29 
2282: $5 31 45 
2291226 32 3 
239227 32 43 
231228 33 30] 
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323 [32521  1Í| 3531353 34 29 
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3271329 13 16 3571337 14 53 
3281330 10 57|| 358/358 9 56 
3291331 8 27|l 35013529 4 58 
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On account of the Sun's Eccentricity, C O 1692, from 
che Center of the Earch's Annual Orbir, the Diurnal Moti- 


 onof the Earth ¡is lometimes fafter, and fometimes flower 
than the Mean Motion 59 8”; and confequently the Ap- 


113 
eE 


E 
e - 
e 


the Mean Day : Which Inequality, and the quantity of the 
Difference of the Equal or Mean Day from the Apparent, 1s 


1TTóN 
Pl 


parent Day is fometimes longer, and fometimes fhorrer than 


thus demonftrated : | | | 
In the following Figure, ler AB DE be the Great Orb, 


Zin which the Earth is yearly carried abour the Sun; 


' 


- the Center hereof is C,A, the Aphelion, or the Earil's 


"Place at Noon on that Day that it is in its Aphelion, fuppofe 


the 18h of Fune, B the Earth's Place at MNoon the 


following Day; AE an afigned Meridian of the Earth; 


the Arch A B, or the Angle ACB; the Mean Mo- 
tion of the Earth 59! 8! from the Noon of the giv- 
en Day, tothe Nuon of the Day following ; Fa Point in 
the given Meri- 
dian turn*d to the 
Sun; whichPoint 
while the Earth 
is carried in its 
Orb from A to 
B, 15 .rolld by 
the diurnal Cir- 
cumvolution of 
che Earth from 
F thro' O the 
firft Day, to G 
the lecond Day z ' 
to which Place 
when the [aid 
Point arrives, 'tis 
manifeft that the 
Earth has per- 
form'd a Com- 
pleat Revolution 
about its own A- 
xis3 becaníe the 
Meridian B G, | 
in the lecond PDay's Polture, is made parallel to AF, tes 
firft Day's Pofture: Burit is not yer apparent Noon, till the, 
fame Point of the Earth, by its Revolution be o K, 
| | | where 
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where ' is turn'd alrstly, to che Sun, who governs the Civil 
Days. 
And that this time is nor the fame with the Celeftial or 
Equal Noon, will be prov'd, not only becaufe the Earth has 
nor yet performed 11S Mean Motion above its Revo'ution 
(rho” chis were a (nffícient Árgumentr,) but alío becauíe the 
diurnal Morions abuur the Sun, and confequently the Re- 
turns of any cerrain Meridian to him, are very unequal : 
Neirher can thar poíbly.be equal, in relpedt of any Poinr, 
abour which the Earrh is carried equally; as is fufficiently 
manifeít from the Infpeétion of the 5cheme only. Where- 
fore the Mean Noon and Equal Time relpedt the Point of 
the Mean Motion, (chat 1 15, the Center of the Orbit ar C) and 
in our prelent lnítance, is chen, when the Meridian carried 
from K, arrives ar L, where it 1s diretly turn'd to the 
Center of the Orbitar €, And when ir has gained this 
Pofture, the Earih has performed its Mean Motion aboye a 
Revolution requifice to complear a Mean Day. 

For che Arch GL, or the Angle GB L is equal to the 
Angie ACB, the Mean Diuraal Motion of the. Earth, 
Alío the Arch GK, which the Earth, cr any Meridian 
therein, mult país. more than a: Revolution, before 1r-be 
Apparent Noon, is equal to the Angie A O B, the Apparent 
Motion of the Earth at the Sun. 

From whence tis evident, that the Arch K L, wbich the 
Circumference of the rolling Earth performs berween the 
Apparent and Mean Noon, and which fhews the Difference 
between the Apparent and Mean Day; 15 equal tothe Angle 
(5 BC, which is the Equa¡on of the Orbir, 

'Wherefore the Proffbapherefi- of the Orbit reduced inta 
Minutes and Seconds of ['ime, fhall be the fecond part of 
the, Equation of Time derived from the Eárits Motion, 
Which Equations threughour this. Semicircle of the Orbit 
(char is, while the Mean Anomaly is o, 1,2,3, 4,5 Signs) 
are Negative, or to be fubrradted from rhe Apparent Time 3, 
for herein the Mean Neon o the Apparent. | 

In like manner, 1f we take the oppolite Place of the 
Scheme, and confider the Bard in its Perihelion, the Point IL, 
or rhe Meridian E!, being made parallel to its Y elterday's 
Pofture, ?ris plain, that the Earth has performed one com: 
plear Revolution. 

This Point being carried to N, Where “tis tmrned to the 
Center of she Orbir, as now Mean Noon:  Eaor_the. Arch 
WN I, 9r the Angle NE E 1, equal to the méan diurnal Motion 


ef 
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of the Earth, is paíed over. But ir is not yet Apparent 

'Noon, till the Earth, by rs Rorarion, brings the láme' Me- 

sidian to M, here els directly. turned: towards the Sún. 

From whence 'cismanifelt, that the Apparent Day exceeds 

the Mean by lo much time-as is requifite for the Earth to 
país the Arch N Mx uhich.Arch is équal. to«che Angle 

“Cc NO, the Proftbspbarejis of the Orbit« . Whereforé redu- 
cing chis into Time, gives the Equation of Natural Dass, ia 

EE of the Earth's Motion, which throughout this Semi- 
“circle of Anomaly (í. e: while the Earth moyes from-her Pe- 

j “ tibelion to' her Aphelion) .1s Affirmarive; or. .tobe. added to 
the Apparent Time; becaule herein the Mean Noon Bretedes 

"the Apparent. : 

 Tisimanifeft, from what goes before, chat i£che. Sa were 

' inche Center of the Earth's Annual Orbit, and iherbanb s 

' Axis were not inclin'd to its Path, or Way,.there would:be 

' no Inequality of Time; s bur the Mean 04 and Apparent 

- would be equal. : 

Moreover, if there were no Fecedinidicn 5h cdo Sun from 
the Center of the Eartbs Orbir, bur there were the ufual 

-Inclination of the Earth's Axis tothe Orbit, or; as the Peole- 

- maicks do exprefs ir, the Obliquity of the Eclipric ; chen, E 

-fay, this lecond part of the Equation of Time would vanidh, 
and there would be only the firft part of the Equation, which 
was only retain'd by all the ancient Altronomers. 

IT having now fhewn, and demonftrated, that the Equation 
of Time depends on two Cauíes ; and in the Firft Part hav- 
ing fully finifi'd, and broughr 1 into a Praétical Table, which 

you have in Page 2, 0f my Affronomical Tables 3 itis now my 

next bulineís ro reduce the Second Part into:a: Practical Ta- 
ble alío, which will complear the whole Equarion of Time. 
But firft, I hall Mew. the greateft Elliptic Equation of «the 
ta s Orbit, according to leveral Authors which are come 
co hand, | 


1 A A CAI 
al pa 


: pa z uE 
Prolerny, Claudius 11 Muleras 2 UP 00. 
Alpkonfus, King of Caftile, in Mulleras, 2 10 00 
Fobn Newton, in his Math. Inftitucions. Y 04 47 
Fobn Kepler, Rudolphin, E — 2 03 46 
Natalis Duret — a 2:03. 46 
Pilliam Leybura, 1n his Curfus Matbem, O A 
Tyeho Brabe, e A EROPARAS 
¿donarnes Meginss, in his Bpbemerides, E DORA 


Ed - 
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Edward Wright, in his Errors 0f Navigation, 


V. Wing's Hermonicon: Inftr. €S Brit. 
Bullialdus, a ia ct 02 
; Fer. Shakérly, sE be ek 0% 
7. Gadbury from ditfo, — id 02 
F. Neweton' Decimal Tables, — 02 
E, Street, eo o e 59 
N. Greómwsod from ditto, | AO | 
Jeremy Horrox, no 59 


F. Wing la his: Sciéntis eStáldcoa, 

William Leybourn ¡ in his Inftitucions, 

Sir Ifaac Newton in his Theory of the Moon, 
Mt. V'bifton in his Lectores, --- j 


pl o A o a A DPP 
41 
pa] 


Mr. Hodgfon in his Syltem, il 56 
My Tables, in my Syften, tii 56 
P. H. Le la Hire, pz peas 55 
Mr. Fobn Elamfieed, 2 US 55 
N. Copernicas in Mulleras, 200 50 


y! 
08 
56 
41 
41 
q E 
40 
06 
06 
00 
30 
00 
20 
20 
20 
20 
42 
00 


4.1 


By which it will appear, that 1f thole ancient Altronomers 
had had any Notion of the Earth? Motion, they might have 
prov'd their Tables by the going of a good Pendulum-Clock : 
For Prolemy's greatett Equation turned into Time, is 91321, 
which is 147 “toomuch ¿and Copermicus 1s 22" 36" tooliule, 
The greareft Ellipric Equarion ¡ in my Fables is found thus : 


As G O Mean Dift. S a (Y) 100000 $.000000 


To Radius . gos yl 10,000009 
So € O Eccentricity 1692, 3.228400 
ToS.¿C0G0O 58 1o” 8.228400 


Donbied, is = FG O 10 E zo; which fubtract in the 
firft Semi-circle, and add ln che fecond, asis plain in che 


following Figure. 


Burn 
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-—Butiin any other part of che Orb, it will require a further 
| Calculationtofind A 6 a | 

- the Mean < True rm 
 Anomalies (which 
hall be Hhewn in 
ius proper place) 
“whole differénce 
is the Elliptic E- 
* quation,andmakes 
up the Table in 
Í Pages 28, 29, and 
30, 0f my Aftrono- 
my; which Table 
- being reduced in- 
to Time, are the 
' Numbers in Page 
3, Of my Afirono- 
my, and is whatis 
- called the Second ; 
- Pare of the Equation 'of Time, depending On the 
- Sun's Eccentricity : And this aníwers to every Degree of. 
- Mean Anomaly, whole Ule you will find in Precep* 2, Page 
339, 0f my Syftem. | 

Here are therefore demonftrated two forts of Equation of 
- Time, arifng from two different Caules: If they are both 
- to be added, or both to.be fubtradted, their Sum is to be 
. added or fubrracted ; but if one be to be added, and tother 
* fubtracted, rheir difference, according to the nature of the 
- greateft, is ro be added or fubiracted to or from the Apparent 
- to ger the Mean. | 

- —Afrerclearing the Theory of this Doctrine, 1 come next 
- to apply itto Practice, in regulating curious Time-keepers y 
which indeed are very often abuled, for want of the due 
- Confideration and right Application of this Equation of 
Time. For aríome times of the Year it happens, that if 
our Watches, or ofcillating Pendulums do «nor differ above a 
quarter of an Four from the Time fhew'd by the Sun or 
Stars, they are falle, and need a Correction. And the rea» 
fon of thisis plain : For if a Pendulum-Warch goes true; 
it goes equal; that is, one twenty four-Howrs ar any time of 
he Year, ls as long asanorher «twenty four Hours at any o- 
her time of the Year, and this perpetually and conltantly < 
 Tbhacis, all Warches that go true, mealurerhe Equal or Mean 
- Jime, and confequently differ from the Apparent Time: 
do | | hewa 
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hewn by a Sun-Dial or orlíer Inftrument; as muchas is the 
Equarion of Time in Excefs or Defect. 

There are only four Days in the Year on which the Equa- 
tion of Days ceale ;. thar is, the Apparent and Mean Time 
are then the lame; viz April 4, Fune 6, Auguft 20; and De- 
cember 13. / Y to auy of thele Days we [er'a well regulated 
Pendulum-Wartch to che Apparent Time fhewn by the Sun ot 
Stars, on any Day afterwards it oughr to differ from this Ap. 
parent Time, fo much. as the ¿Equation of Lime is in the 
Table. 

Allo thefe are four Daysi 1n- the Year In te there are : 
the greateft difference bétrween the Sun and the Clock:; and: 
thole are; 


Jan. 30, Equation 14 49". Clockstoo faft. 





Ma 33, 47 5 Clocks: too flow: 
Fuly 15, 555 Clockstoo faft. 
.Octob,23, 16 12 Clockstoo flow. 


By which it appears, thariffom April 4, to fune 6, the E- 
quation muít be added co the Equal Time, to give che Appa- 
rent; from 4uguft 20, to December:Y 3, the Equation ¡ 15 again 
added to the Equal Time, to gain the Apparent 5. bur. from 
December 13, to April 4, iris to be fubtracted. Butif you 
would reduce the: Apparent Fime xo the Equal, you. .muft 
ule the contrary Tires; char is, now fubrract, where you 
there added. . Therefore in regulating curious Time-keep- 
ers for Aftronomical ufe, you molt always obíerve, thar they 
differ from the Time: oblerved by the Sun or Stars, lo much 
as is the Equation of E ime for char Day. As, fuppole Fuly 
3, the Equation 19 5* 4o' * Clocks roosfaft ; therefore this E- 
quarion is to:be fubrracied from che Time fhewn by. the Sun 
or Stars: Bucif the lame Equation be added: to the Áppa- 
rent Time fhewn: by the Sun, the:Sum will be the: Equal 
Time hewn by the:Clock. lo: 

Wherefore if ariany time we fet our Pendulun.Warch, in' 
order to rectifie it, and bring lt exacily to mealure the 
Mean Day, we are to add. or “fubtrace fróm. the Apparent 
Time hewn by the Sun, fo much: as is the e of 
Days at the time we [et it. 

For Example; /at Noon, or juft when the: Sun is:on tke 
Meridian, thar is, When the Apparent Time is exactly 1220 
Clock the 8rh Day of Fuly:1 fer my Warch, che Equation is 
then 5 40 add to rhe Apparent Time : Wherefore I fer 

| my 
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my Watch to 12 h, 5 40"; which, if it go right, that iS, e- 
qually, as ir ought, on the 8th day of 4uguf¿ will be 3' 13” 
before the Sun: If it be either more or leís, behind 
or before che Sun, ir has gone falle, and 1s to be rec- 
“tified, either by lengrhening or fhortening the Pendulum as 
muck as is requifite to make it gain or lofe the difference 
ceca 3' 13” before the Sun, and its Error, whatever it is 
in 31 Days time elapled, berween the 8th of Fuly and the 
Brh of 4uguf?. Butifat any other time of the Year, we fet 
our Watches when the Equation is to be fubtracted, we muft 
pur it lo much behind the Sun as isthe Equation for that 
Day. But this is plain enough without any further 1llu- 
ftration. 
Of the Certainty and Exactneís of this Equation of Time; 
] have made many moft convincing Experiments ; and be- 
caule itis necelfary to underftand how to lengthen or fhorten 
the Pendulum, in order to make the Clock go equal Time 
“the Year round, I fhall lay down this following Rule. 
The Lengrhs of Pendulums are to each other reciprocally 
asthe Squares of their Vibrations in the lametime. 
 Thus, if a Pendulum 39.2 Inches long vibrates 60 times 
“in a Minute, how oft will a Pendulum 9.8, (viz. a quarter 
Of 39.2) Inches vibrates in a Minute ? | | 


As the Length of the fhorteft Pendulum 9.8, 

. To the Lengrh of the other Pendulum ; ob 

- Soare 3600, the Seconds in a Minute, toa Fourth Num- 
ber, whofe Square Root are the Vibrarions in a Minute of 


the (horter Pendulum. E 


: qe 


Cor OPE- 
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OPERATION. 
OE 0 
Length P. 60 Lengrh Pend.. | 
As 9.8 y: a609 12: 39.2 
3600 


ba 





235200 
1176 
PR a e 


9.8) 1 AS .0 (14400 (120" 


5 $ .nR.RÍU 


00 
Anfwer. 120 Vibrations ina Minute, of that Pendulam 
whofe Lengii3 is 9.0. 


Secondly, IF; 1: be demanded, how oft a Pendulum : 43+5 Fri 
ches long vibraresin a Minute, the Analogy is this: E 
Pend. di Pend. | 

As 43.5 ¿3600 2 2 39.2 ; 
3600 | 

235200 | 
1136 E 


Í 
y 


43.5) 1411200 (3244 (5y' festo 
sere. 2) 
1305 a 
a e o za 
1062 1071744 0 ESA: És 
870 TADA a | 
e A ia 
1920 
1740 
1800 
1740 


cs e 


60 


E E A 


=> 
Za 
> A 


. 
e 
y e 


ba | 
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: And feeing each Vibration of the Pendulum ¡ina Clock * 
- ádapted-for 11, fers the Hand forward a Second, by know. 
lug the Number of Vibrations which a Pendulum 43:5 
- Inches long performs in a Day lels than a Pendulum 39.2 In- 
- ches long, we may know the Number of Seconds which it 
will flacken the Index of the Clock leís than 39.2 Ínches 
long. Li dE 

A : alo Let it be required, 10 find the Length of a 
 Pendulum, which (Mall make any affign'd Number of Vibra- 
 tions ina Mínure? OA | 

-  Asifor Example < «Let the Number of Vibrations be s7; 
- Length of a String counted from the Point of the Sufpenf- 
on, to the Center of Oícillarion, or of the Buller or round 
Ball ar the End of it, is required? ) 

Since che Lengrhs of Penaulums are to each other as the. 
Squares of .cheir Vibrations ; therefore ir will hold, As the 
Square of the Number of Vibrarions, are to rhe Lengrh of 
* the Pendulnm 39.2, which vibrates Seconds; So is theSquare 
- Of 60, the Seconds in a Minute, Tothe Length of the Pen- 
- dulum requird. | | 


yA 
14 
,l 


OPERATION. 


y 57 60 

: 57 E 

a An 60 

, q e 


e P, 
¿AS 3249 :39.2:: 3600 
3600 
a | 235200 | 
: 11 76 7 
a Pi | 
3249) 141120.0 (43.4 Inches, Lengah of Pend.req'd. 


12996 


. What I have given on this Head, may be of excellent 
Jule, borh to Regulate the Motion of a Clock or Watch, 
and €xadtly to mealure Time withoút either; which may 
E C 2 gratlfie 
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grarifie and afif the curious Aftronomer in oblerving Eclip- 
les, elpecially thole of the Sarellires oí Jupiter, and in the 

“Tranfits of the Moon under the Fixed Stars, and her Oc- 

cultations of +hém, whole Duration may be meafured, 

without Clock, Watch, or any fuch Way of diftinguifhing 

Time. | 


And here let the Reader obfefrve, that Pendulums of the 
fame Length do nor, in different Places on the Globe, make 
their Vibrations in the fame time ¿ bur towards the Poles, 
"where the Gravity is ftrongelt, they move quickér than near 
the Equator, where they are leís impelled to the Center : 
And accordingly, Pendulumis that meafure the fame Time 
by their Vibrations, muít be horter near the Poles, than ata 
greater diftance. Borh which Deduétions are found to be | 
true infadt ¿ of which Sir Ifaac Nerton has recounted par- 
ticulárly feveral Experiments ¿ in which it was found, thar 
Ciocks exaéted, adjufted to the true Meafure of Time ar 
Paris, whén traníported nearer to the Equaror, became er-. 
roneous, and mov'd too flow; but were reduced to their 

/ true Motion, by contraCting their Penduiums. 

Sir Ifaac was particular, in remarking how much they 
loft of their Motion, while the Pendulums remain'd unalre- 
rable; and whiat- Length the Oblervers are faid to have , 
fhor:ned them, to bring them to Time, E 

And the Experiments which appear to be moft care fully f 
made, Mew the Earth to be raifed in the Middle berween 
the Poles about leventeen Miles, which is cauled by its Ro- | 
ftation upon its Own Áxis. | E 
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CHAPI 


Howto obferve the Sur?s Iogrefs ¿nto any Point of the 
Ecliptic, 


OR this purpole you mulft be provided with an exqui- 
fire Altronomical Quadrant; by which you may take an 
 Alutade to Seconds ; and fram that you multi truly deter» 
mine the Elevation of the Pole ar the Place of your Habita- 
" rion. Then take the Sun's Meridional Altitude on the Day 
l yoy think the Sun may be near that Point of 1he Eclípric 
which youare feeking; and alío on the Day following, 
if polfible, Or. as oo as you can, take his Meridional 
- Altitude a fecond time 3 and by heíe two Meridional Alti- 
" tudes you will difcover “whether he is fhort, or paft the Point 
of the Ecliptic which you are leeking.. By theíe two Meri- 
= dional! Altitudes, and the Laritude of the Place of Oblerva- 
| tión, you may find the Suns Declination, and confequently 
his true Longitude, aníwering, as I have pe in my Cgm- 
- plear Syfiesn of Aftronomy. Then, if one Altutude be fhorr, 
and the other palt the Point of the Ecliptic fought, add the 
two Places agreeing to thole Altirudes, together, and lay, As 
the Sum of thole two Longitudes, or Diftauce of the Sun 
from the Point of rhe Eclipric fought;"Is. +o the Space of 
Y Time between the Two Obfervarions ;--So isthe Diftance 
2 of the Sun from the Point of the Ecliptic fought, To a pro» 
¡portional Part nf the Time; which added to the Time of 
the Firft Obfervation; will give che Time the Sun ¡is in the 
Point of the Ecliptic (oughr, 
+ Butifrhe Obflervarions are both taken when the Sun is 
“either fhort, or paft the Point of the Ecliptic, then, inftead 
Cof the Sun ofthe Sun's Longitudes, you mult take the 
Difercnce, and fayjas before: And if the Declination 2% 
“the time of the firit Oblervarion be Jefe than the: Declina- 
“tion of time. of che fecond Oblervation, the proportional 
partof tbe time muít be [norracted from the time of the 
fríe Obfervation. But if the Declination ar the 
“time of the firlt Obfervation be more than the Decling: 
“tien at the time qí the lecond Obfervation, then the propor, 
C3 : tcaz) 


A 





5 
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tional part of timé muít be added to the time of the firft 
Obfervation, and you will gain the time of the Sun entring 
char part of the Eclipric foughr, 


Example. Anno 1727, at London 1 obferved the Sun's Me- 
ridian Altitude, March 9, to be 382 12* 561; and March 10, 
next following, I obferved his Meridian Altirude to. be ¿80 
36138", Idemandrhe exaót time of the Solar Ingreís into 
the Equinoctial Sign Artes ? 


OPERATION. 


15 For the Place of the Sun, aníwering the firft Obferya- 
tion. | 





0 , Ú 

Sun's Meridian Altitude cblerved 38 12 56 Subt. 

Altitude of the Equator at London, 38 28 vo from 
Remains Sun's Declination South, 0015 >4 
As $. Obliquity 23 29 00 9:600409 
To S. Declination South vo 15 04 7:64 1594 
So Radtus- .- go 00.00 10.006000 
ToS.Long. Mortof y 00 37 48 8.041 185 
"From 125 00 00 00 | 





O's true Place obÍ. 11 29 22 12 


Note, Becaule the Meridian Altitude of the Sun is lels 
than Alt, Equat. proves Decl. to be South. 


2. For the Place of the Sun's aníwering the fecond'Obfer- 
vati0n. 


o E rr 
Sun's Meridian Altitude oblerv'd 38 36 38 
Altitude of the Equator at London, 38 28 00 


. , í 


Remains the Sun's Declination North 00 08 38 


o Ln 
As S. Obliquity 2329 00 9.6004:09 
To S.Declination North oo 08 38 7.399484 
So Radiíns =-- go 00 00 10,000000 
To S. Longitude paft y 00 21 39 7799075 


Hence 
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Hence it appears, thar the time of the Vernal Equinox 
happen'd[ome time berween the 9th and roth days at Noon. 


. 


MER. 


A 
P 4 


A : Them do) find out the precile time. 
al 8 
dd PD. 
7 Ano 1727. 9 Sun fhort- O Equinox. 37 re 
e March. ro Sun paft the Equinox. . 21 ridad 
e 
, Sun's Diurnal Motion, Sum 59 E 


A Now fay, by he Logiftical Logarithms, 


o 1.0 $ , 
Ed As 2un's Diurnal Motion 00 59 27LE, 40 
E _¿Tooue-Day, or 24. 00. 00* 3979 
A So 15 Dift. on the gth day 00 37 48 2007 
l To the proportional Parr 15 15 34 5946 
». Which is the true time of the Vernal Equinox, viz, 
$ March 10, 15 34 paít 3 in the Morning, by. Ob» 


fervation 5 and agrees exactly with my Tables, 
which, for your larisfaction, you may try at youE 
own leifire. 


And after ehis manner, you may find the Time of: che 
- Sun's Entrance into. any of. the Twelve Signs, or into 
: any Point of the Ecliptic defired, by_taking Two Me- 
- ridional Altitudes, near. the time in' a known Lati- 
; tude. 5103) 
Example 2, Anno 1530, Fune 11, at Longon, I oblervad 
the Sun's Meridional Ajtitude to: be 615 56 54'; and fune 
= 12, Lobíerved it to be 61% 56' 26",  I demand “the time of 
: the Sun's Ingrefs into the Tropical Sign Cancer? 


ñl 
je 


OPERATION, 


A! Hr 


| Suái Meri! Alrit. oblerv'd Juve 11, was! 6i 56 54 
Altitude of the Equaror at.London .:. «38 28:00 


, > parra 


Remains the Sun's Declination North 23:28:54 


A A A 
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ROA PEDO Y 


As S. Obliquity 23 29 00 9.600409 

To S. Declination 23 28 54 9.600382 

So Radius - 90 00 00  10.000000 

To S. Longitudea < 89 21 41 9:999973 
From e 180 00 00 | 
Remains pa go 38 19=35.0% 38' 19” ' 


(Sun's Place; | 


tion, 
Sun's Meridional Altitude oblerved 61 56 26 
Altitude Equat. at London 38 28 00 
Remains Sun's Declination North 23 28 26 
o”. | 

'As S. Obliquity 23 29 00 9.600409 

To $. Declination 23 28 26 9.600241 

So Radiíns a 90 00 00 10.000000 

To S. Longitude 88 24 28 9.999832 

From ae 180 00 00 | 

Remains ab 91 35 3235 1% 35' 32" 0O*Pl, 


Hence it appears, thatrhe Sun is paft the Solítice ar both 
the Obfervarions. Therefore, | 


S. o p " 
3 AOS EE ME 195%,32 
O's Place oblerved 2 Sis 23 aga 
Sun” Diurnal Motion 07113 
| Now fay, 
1f O's Diurnal Motion. oo 57 13 1206 Co.Ár. 794 
Give One Day or 24 00 00 3979? 3979 
What will firft Obíerat. 00 38 19 19485 1948 
Anfwer, Sub. 16 4 15 5721 5724 
From the Day on firftObí. 24 oo oo 
Sun in o fune 10 7 55 45, Apparent Time. 


By thefe Examples the young Tyro may find by Obferva: 
tion, when the Sun apparently enters any Sign of the Eclip. 
tic ; by which he may examine the Solar Tables, whether 

| they 





2. For the Sun's Place, aníwering the fecond Obferva. | 
o ' H 


| 
| 
' 


, 
| 
! 
| 
| 
| 
j 
| 
| 
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they correlpond with the Obfervations of the prefent Age 5 
as you will find mine exactly to agree, the Obfervarions be- 
ing made with a new-invented Quadrant of Braís, aníwering 
to a Radius of 270 Feet... ) ua 





CHA NBo ad, 


An Inveftigation of the Earth's Aphelion and Anunas 
| Jnequality. | 


ASA 1726, April 29, at London, Y oblerv'd the Sun's 
Altitude on the Meridian 56% 5'16”; Fuly 13, follow. 
ing, 58% 24 34, and September 8, the lame Year, 39959'55"5 
by which Meridional Alritudes «corrected by Parallax and 
Refradtion, with the Obliquity of the Ecliptic 23% 29', and 
the Latitude of London 519 32/ North, the three Longitudes 
of the Sun are dererimind as follows. ¡42D 


. o , LL 
Sun's Merid. Alt, in the firlt Obfervarion 56 5 16 
Elevation of the Equinoctial at London Sub. 38 28 00 


A 


Remains the Sun' Declination North, 17. 37 16 


Now, for the Sun's Place, (ay, 
, o F NN] 
As$.of the Obliquity 23 29 00 9:600409 
- To'S. Declinarion ER 37.16 9.481040 
50 Radius me. go 00 00 10.0090000 
To $. Longitude from Y 49 26 10 - 9.88063% 
Thatis, in Y 1926/10%, 
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2. For the Sun' Place in the fecond Obfervation. 


DA 
Sun's Meridian Altitude ) 58 24:34 
Elevation of the Equin. at London Sub. 38 28 oo 


Remains the Sun's Declination North 19 56 34 


Now for his Place aníwering. 


A 
As S. Obliquity 23 2900 .  9.600409 
To 5. Declinarion 19 56 34 -9.532909 
So Radius 90 00 co 10,000000 
Fo $: Longitude 50 57 34 9.932.500 
From e--- 180.00 00 | 
Remains pS 11 45 > 126 = 45. 1er 26 (Os Pl, 
3. For the Sun's Place in the third Obfervation. - 
: o F ” 
Sun's Meridian Altitude a. 39 59 55 
Elevation ofihe Equinoct, ar London .Sub, 38 28 00 
Remains the Sun's Declinarion North A 31 55 


Now for his Place aníwering. 


| 
1 


A S 


3) f "” 
As S. Obliquity 23 29 00 9.6004.09 
To S. Declinarion Le 31 55 9:4271 14 
So Radius 90; 00 00 10.000000 
To S. Longitude 3.49 50 —.  8.826705 
From ===" 01 DISPAOOVORICH al Le 
Remains 176 10 10=55. 26” 10' 10” O'sPl! 


In the adjacent Diagram, ler $ reprelent the Sun; on n 


which, as a Center, defcribe the Circle, whofe Radius is | 
equal to the Tranfveríe Diameter of the Eartb's Ellipfis; ' 
draw the Diameter A P, and lay off the Sun's Place oblerved - 


ar BC and D, by help of the Sector; and draw S D,S B, 
$C ; and alío from F the upper Focus, draw F D, FB,EC; 


continue € F to E, and draw BC,CD, DE, and EB; Then | 
| | | Des 
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Ibecaufe she Angles FB S, FCS, and FD'S are equal 10 
“half the Ellip- 
“tic Equation 3 
pe the Va 
, are 


“tween the Ob- 
fervations, as 
ollows z  ac- 
—cording to the 
Method of Pe- 
Cerus Herigonus, 
Profeflor of 
Mathematicks 
Cat París 1644. 
From the firft 
Obfervation to 
"the fecond, are 
75 days, as ap- 
e from this Work. 


des 





: 

3 April 30 

E Day carla 29 . 
Al MES o , a 
% 4pril ay dE a 26 .S 
A ay uly 13= 7 2 
a Tune - Sun” sPlace* a 

EN July 3 | Difference 2 11 41 16 
A pun between the firft and 
> Days 95 lfecond Obfervation, 


Candi is the Sun's apparent. Motion for 35 Days=¿BS$C. 
This done, take out of my Aftronomical Tables the Mid. 
E dle Motion of the Sun for 75 days ; which reckoned from 
the beginning of Fene, yal fall upon Mar. 16, Mean Mi ¿Ote 
To] anfwering 25. 1355 24" 
Appar. Mot. O equal o the” Arch BA CF 2 11 E 16 









Sum. 4 25 36 40 

Half Sum is the Angle BF C 2 Ta" 40 20% 
Or fubrradt the Mean Motion O for April 29, from the 
A lean _Morión for Fuly 13, and the Remainder a be 
mes 15 55) 240, as above. 


2. From: 
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2. From the fecond Obfervation to the third, are 57 days». 
found thus : 


| 


/ 


Fuly has Days e. PI 
The [econd Obfervation made the 13 Day. 
Remain Days in Fuly 18 
Augnfi 31 
Sestembd 150 
Days 57 
Sun's Place Si 13 = 4510 7 26" E 
obíerv'd Sept, 8 = 5 26 10 10 : 
Dif. 1s O's Abar. Mor. O 44 = =0/0€ES.D.H 


Mean Mor. Qin 57 days add 1 2610 55 = Feb, 25, ' 
Sum ,3 21 E3 39 i 

Half 3 25 3649=LCFD; 

á 





2, From the firfkt Oibfervation to he third, are 132 Days. 
April has 30 Days. E 

Obfervd 29 li 

Remains 1 Day in April, 

: S, a] E + E 

lo val 1 Day? Suns Place. ¡April 29 = 1 1926 10 | 
May 31 oblerv'd ¿Sept. 8 = 5 26 10-10 M 
Fune 390 , A ¡E 
July 31 y Dif. is O'sApp.Mor.=/BSD 4 6 44 00 
Aug. 31 : Mean Mot. in 132D.=May 12 4 10 6 19 

i a | | Sum $ 16 50 19 : 
Sum 132Days Half 1s = ¿£BED 4 Sa 25 9% E 


Note, Suppofing. the Logarithm of FD 10.000000 5 then - 
in the Triangle DE F are given, (1.) the Radius DE, whole e 
Logarithm is 10.000000. (2.) the Angle DFÉE 1242 13 11% | 
the Complementoi the Angle CFD 557 36! 491, (3.) a E 

: | Angle E 
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'Angle D EF 27% 31! 2211, itbeing half the Angle of D se 
55% 21 441, by Euclid 20, 3. To find E E, Note, The Angle 


CSD is the Quantity of the Sun's apparent Motion, from the 
“fecond to the third Oblervation. | 


O el 
AsS. L DEF 27 31 22 9.664737 
- ToRadius 900000 10,000000 
L  SoS./ FDE ES 21 97290 
E ToFE mu me 10.008164.: 
o 4 "” 


LDFE 124 23 11 
UD EF OUR 22 


Ze 151 54 33 
From 180 oo 00 


LFDE 28: 5 23 


2. In the Triangle FE B are known, (1.) FE juít now 
found. (2) the Angle FEB 350 50! 38”, ir being half of. 
«he Angle BSC 371% 41 16, the apparent Motion of the 
Sun from the fitft to the fecond Obfervation. (3.) the Angle 
BEE ro7? 11' go”, it being the Complement of the Angle 
BEC 727 48' 20”, to find E B. e: 


A 


| RON | E 
AsS. Angle FBE 36 57 42 Co. Ar. 0220922 
To FE o. : sa 10.008164 
SoS. ¿FEB 35 59 38 9.769583 
da FB ] | 9.994673 
5 $ fi 
LEFB 107 11 go 
£LFEB 35. 50 38 
Is 143 o02 18 
From 180: 00 00 


¿FBB — 36 57 42 


3. la 
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3. Inthe Triangle D B F are given, (1) FEB, juft sz 
found ; (2.) The Angle DFB 128925 9"; (3 ) The Side! 
DE, to fiad the Angle DB E, and the Side DB. 


This is the fecord Axiom of Oblique-angled plain Tri! 
angles 5 which is, As the Sum of the two Sides, including 
the given Angle; As to their Difference ; 5 So is the Tangen 
of half 1he Sum of thieir oppofite Angles, To the Tangent of 
half the Difference of the faid «Angles: Which added to. 
the half Sum-of the oppofite Angles, gives the grearer Angle. 
fought; and (ubtracted, gives the-leller. But in this Cale, 
becauíe we have only he Logarithm of the Sides given, yor! 
mult work thus, viz. 

To the Logarith. of D-F 10.000000, add Radius to. 000000; 
and from that Sum 20:000000, fubtradt rhie Logarithm of E B 
found in the laft Operation, and that gives the Tangent of: 
an Arch; fromowhich always fubtradt 45%, and note the rel 
maining Arch. See the Operation at larges 


£. 


To'Radius D FE. 10.000000 

Add the Logarithm 10.000000 

Double Radius . - 20000000 ] | 
F B (ubr, - 9: 994673 a 
Tang. 45% 21 5 10.005327 y 


Sub. 45 00 00 


A AAA A A] 


Kem. 00 21 5 ] 
—LDFB 128%25'09" = l 


From 180 00 00 | y 
E ; — - al | 
Zo 51 34 50 Y 

Hall = 2547 25 4 : 
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New ay, 

5 o + 8 
'As Radius Es go 0000  10.000000 
To +. of the remaining Arch vo 21 05 7.387634; 
So £.of half Zof oppol. Ang. 25 47 25  9:684136 
To £. of half X of the Ang, 00 10 114 7.471770 





Sum isthel_ DBF 25 57:36 
Half Z Oppofit.L LL 2595725" 
Half XL L 00 10 11 
LL FDB 25 37 14 
Now, for the Side DB Íay, 
o 4 
Ás SLDBF 255736 — 9.641219 
To Radius = DF 90 oo oo 10.000000 
So S. L DEB 51 34 50 > 9.894030 
To DB 10.25281E 





: 4- In the Triangle D $ B, are known, (1. ) D B jult now 
Dícasd (2.) The Angle D SB 126% 44 00”, ir being the 
 Sun's apparent Motion from the firft to the fecond Oblerva- 

=rion. (3.) The Angles $.D B and $ B D are both known to 
: be the fame Quantity ¿ becaule the Triangle is Ifofceles, 
wiz. SD and SB are equal ; therefore the Angles they 
“fubrend, are alío equal, being half the Complement o£ 
the Angle DS B to a Semicircle, to find DS. 





po 


o F E 


AsS. LDSB 5316 00Co.Arj  0.096136 


ToDB 10.252811 
SoS.LDBS. .. 26 38 00 9.651648 - 
To DS ! -10,0005 95 
LDSB 126? 44 5 
From 180 00 
Zo IE 53 16 
L SDB 26 38 ni 
L-SBD 26 38 | 


5. lo 
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5. In the Triangle FD $, are given, (1.) FD = Radius; 
(Q.)D'S jul now found. (3) L.FDS, to find the Angle 
FS D, and ES: Tharis, as in the third hereof : The Loga- 
rithm of two Sides of a plain Triangle, and the Angle 
comprehended being given, to find the orher Angles. 


1. As the lefíer Side istothe grearer 5 fo is a to 


the Tangent of an Árch. 


2. As the Tangent of 452, 

Is to the Tangent'of the found Arch leís 45%; 
So isthe Tangent of half the oppofite Angles, 
Torthe Tangencof half their Difference. 


OPERATION. 


ás the leíler Side DF 10.000000 
To the greater D $ ma 10.000595. 
So Radius -— 10.000000 
To the £, of the Arch a 21”  10,000595 
Sub. 45 O 00 
a 
Rem. 00 2 21 


Now fay, 


o F FE 


As t. of y 45 00-00 10,.000000 | 
To ¿of the remaining Árch 00 02*21 6.826388 | 


So t. half Z Op.LL_ arEandS 89 29 37 12045137 
To £. of halí their X ([ub. 4 15 16 eo7iS? 25 
Rem. (_ FS D'the titie Ánom:. 85 tá 21=25-259 14 7 
LSDB 262 38' 00” 
LEDB 25 37 14 


L SDE 1 00 46 
From 180 oo 00 
LL FSS178 59 14 
Halí= 89 29 37 


«Pot 
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For F. S, 
- ar , " 
As S.2 FSD 85 14 21 9:998499 
To D.F Radius 90 vo 00 10.000000 
So5.LF DS 1. 00 46 -8.141975 
To FS — B 242476 


pl 


Place of O in the hir Obfervarion 55%26% 10' to 
MTheLl F>5D=t0 4 ue Anom. lub. 2 25 14 21 
AN de A A ke 
Remains the ()'s true Apogeon 53.00 55 49 
And the Aphe:on ot che Earth 9 00 55 49 








6. For the Eccentricity of the Earth in fuch Parts as her 
“inean Diftance from the Sun, is 100000, the Proportionis, 


As D S, found inthe 4 hereof 10000595 
To 3 EF, found in the 5 8.233476 
So ls the mean Diftance roo000 5 000090 
To the Eccentr. Parts CF 1749 31242881 


This being correéted according to the following Scheme; 


will be equal to CK 1692, 


- = . ] 4 











To find the mean Anomaly. 
Firft, You are to obíerve (in all the Planets) thar the diffe- 
ence between the true and mean Anomaly is the Elliptic E- 
tuation; wbich, in che firft Obfervarion is the Double of the 
ingle FBS; in the iecond, the double of the Angle FES; 
nd in the third, the double of the Angle FDS: Buc this 
Way of Inveftigation ftands in need of a Correction, as (hall 
¿be fhewn by and by. But firít, for the mean Anomaly. ds 
E che rhird Oblervarion, the Angle EDS is 190'36'; 
Which doubled, is 22 11321, the Equarion; and the Angle 
ES D is the true Anomaly, 25.25% 14/21"; then what's the 
Mean Anomaly > 


A True Anomaly =/.FSD 23.258 141210 
¿Double of £ SDE add uEpA vu 132 
Sum is the mean Anom. at the 34 Obíerv. 2 27 ES 53 


S 


D SIRO 
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8. To correct the Elliptic Equation. y 

Lect AHJIEP be fuppófed the Semi-Ellipfis, and the 
Semicircle AGD P, deícrib'd upon the Extreams of the 
Traníveríe Diameter, the Ordi- 
nates CE and BH being ex- 
tended to D'and G, in the Pe- 
riphery of the Circles: Then, 

AsCD:BG::CE:BH, 


Therefore, 
AsCE; CD:: +. BFH +. B 
FG. | 


Bur before we can clear up 
this Analogy, we mulft firít Mew 
how to find CE, the Semicon- 
jugate of the Ellipfis, which is 
done thus : 

In the Right-angled “Priangle 
FCE, are given FE, the mean 
Diftance of the Sun from the 
Earth 10.0000, and E C the Eccentricity 1692, to find CE, 
the femiconjugate Diamerer; which is done by the 47th of 
- che firlt of Exclid, thus : ¡ 





mr of: E E 10000000000 
Squaré ER ¿852864 
Remains  9997137136(99985=EC: 


Now furpofe the Sun at [1 in the Ellipfis; then will the 
Angle AFA be the Mean Anomaly, and in the third Obfer- 
vation equal to 2%272 15 53”, AFG the correct Anomaly ; 
draw [K parallel to H EF; then isthe Angle KIF = HElthe 
Variation ¿ which in the firft and fourth Quadranis of the 
Ellip(is are to be fubtracted from the Elliptic Equation ; 
but in the lecond and third, added. So thar in the third Ob- 
fervárion above, ihe Sum is in the fir tk GQuadrant, and the 
Variácion equal to he Angle IF, isihus obriaintd ; 


QuE ¿8 As 
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As CE, the Semiconjugare 99985 4999935 
To CD, the Mean Diftance 100000 5. POCODO 
Sor £ AFH 85% 15 53" 11.320 79% 
Tot, Ll AFG 87 15 54 11.320857 


— — — — —E 


Difference is the Varias. — 1= / KIF, 
Equat. found=/_SIF 2 1 32 | 
Abílolute Equationis 2 1 31=.SIK,. 


But by a Reperirion of the Work, I Gad in the rhird Ob- 

feryation, 
Ss. p F dl 

The Mean Anomaly 2 19 52 46 
The Bllipric Equation 1 54 4 Íub. 
Apogeon of O 3 SUM 28 
And the Eccentricity 1692 Parts, fuch as the Mean di 
ftance of (Y) from the Earrh is 100000. 


And in the firft and fecond Obfervations, as follows. 
Anom. Equat. ÁbOS. Eccentr. 
E Y > he 11 S EE $ Jl 


1. 10 946 50 1 28 5-3 8 11 ES 
Z. 0.23 42 00 045 52—3 8 11 18 1692 


Da CHA?. 
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CH'AP. 1. 


To find tbe Mean Anomalies, Eccentricities and Apbelions 
of the Three Superiour Planets. 


apo do this, there muít be had the true Equal Times of 
- their being in Oppofition to the Sun, and taken three 
feveral times in thar Achronical Pofture, as follows : 
Example. The equal times of three Oppofitions of the 
Sun and Mars, taken at Lendon by my (elf, were as fol. 
Jows. 
Ñ Heliocentric Place $ 
ARE A 
Anno 1719 Aug. 16 104836 Á 11 3 55 27) From 
1721 Oéfob. 24 14 32 3 B 11237 49 Verna 
1323 Dec. 10 65938 UC. 229 27 54) Equin. 


Ler S denote the Center of the Sun, E the other Focus of 
the Ellipfis of ' 
Mars; the Se- | 
midiameters of ' 
the Circle SA, | 
S B, SC, being | 
equal to the 
tranfveríe Dia- 
meters of the: 
Elliplis 3 and 
pafing by his/ 
Places in the! 
fire Obfervari- | 
on at Á, in the * 
fecond ar B,and | 
che third ar G; E 
from which 
draw Lines to - 
the Sun ar S,and 
alío to the Focus 
at F; continue BF to G, and draw the order Lines, as in. 
the Figure. | a 





AP 
e a da 


1, From po 


o 
A 
¡ee 
UA 
A 


dl 


AT 
q 
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lo 
a 


iS 
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1. From the firft Obfervarion to the fecond, the apparent 
Motion of Mars in the Arch A B is thus found : 


| S, a E nl 
Place of Mars a 3 ES o: 2 


E mb res 


ApparentMorion AB 2 642 12 


From Auguft 16, ar 10h. 48' 36”, 1719, to Oétober 25,1721, 
ar32 13Vpalt 2 in the Morning, is two Years complear, 
and 69d. 3 h.43! 374 | 


OP ERA TIOMN. 
Dio 1 


Auguft has 31: “00: oo. 001 Fan. 31 
Firft Obfervation 16 10 48% 36 Feb. 28 


a O e Mar. 10 
Remains A — 
September 39,00 oo oo: Days 69 
Oétober MATAS 
* ñ - F 
Time — -69 .03..43. 37 overand above 2 Years 


Now, from my:Altronomical Tables of the Middle Mori- 
on Of Mars, collect his Mean Morion, as follows. 
ES SS. m07 TU 


| Two Years complear e: 0 227 34: 19 
: Mar, 10 = €9 Days Motion I 06 09 39 
- Hotrs 3 — q 3 56 
Minutes: 43 Sid ==, 56 
- Seconds-37- A I 
Mid. Mor. from the firít to 24 ObÍ. 1 28. 48 51 
| Apparent Motion = Arch AB :2 08 42:12 
A 
a LAFB — 7.03 45 "3137 
. id o e li pe Y dol 
A 


avda 


iS A 


pe 


a a e a A A A AA 
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2. From the fecond Obfervation tó the third, the Motions 
oí Mars are galo'd,. A > 


S. e do: 1 
P ace of $ 5 2 29 2 $47 
B 








Diars 1 12 37 49 
-— Fan. 31 
Appar. Mor. = BC 1 16 50 05 | Feb. 15 
Ojtober has | 3 oo “00 “00 e Days A6 
Secund Oblerv. was 4 14 321. 137 
A A 
Remains 6 09 27 47 
November ] 30 00 00 600 | 
December 10.06.5939) 
AS E ! 
Time" "£ 46 "167 527::25 over and above 
| 05 (uo Years. 
Two Years complear DO 
February 15 oo 14 06 28 
Hours: 18 = | 20 58 
-_Miinures 27 e A 
Seconds. 25 | a E 
A 
Mean Mor, from :d to ANI 02 
Moplr. Mor. =>B:C E s1óog0 ds: 
| Súm 3-02 -52 26 
PHalf is e a. O TLÓ A 13 
The ed a, a 682 43312" AEB 630 as! 2d a 
Arch E€BO 16 59.15 The£: BEE HOn 56: 13 
Sun 1 3277 he £ L CEA 110 EA 4d, 
360'00 00 


Arch CDGA 2 244 27 $3 


N ow fuppote he Logarithm éfCE ro be 10.000000. 


1, En the Triangle CFG are given (r.) the £ CFG 1330 
31 47”, 11 being the Complement of the £ BFC toa Semi- | 
circle. (2,)the L CGF 23252 being half the Angle ar 
he Genter BSC 46" 50' 5 5. (3.) CF, 1is Logarithm as above, 
requirá FG? As 


E UN E 


A 


URANOSCOTIA. - 07030 


'As$. ps CGE us > tudio As DA "O.591SA . *. 


To Radius CE 90 09.99 10.000000 
So 5. FCG 23 3 11 —. 9.601043 
To FG | 7 YOLOD17O9 


cG F PIN 

CFG_ 133 347 

Z 156 23 49 
180 00 00 


A E 


FOG 239 P 11 








2. Inthe Triangle FAG are given, (1.) FG juíft now 
found. (2.) The Angle FGA 24? 21' 6”, ie being half the 
Angle ar the Center 43 B 68" 4Y' 12”, the apparent Motion 
from the firft to the fecond Oblervarion. (3.) The Angle 
AFG 116% 14 29”, it beingrhe Complement of the Angle 
4FB 63” 45 31"1o a Semicircle, ro find E. A? 


OPERATION. 
As'S: L FAG 2924 25" Co Ar. 0308911 > 


To tG man bl -10,001789 - 
SoS. Z FGA 34 21 6 9-751518 > 
Tor FA: --- mamo 10.062218 ' 
AFG 116% 14' 29" 
FGA 34 21 6 
Z 150: 35350 
Erom 480. po 00 


¡TAE AA 


EAG 29 24. 25. 
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At 


3. Inthe Triangle CFA are given, (2.) FA, juft now 
found (2) CF = to Radius. (3.) The Angle CEA 110% 
41' 44, being the equal Motion of Mars from the firft co the 
- third ObÍeryation, to find the Angle FAC and tne Side Cd ? 





As the lefler Side CF cos 10.000000 

To the greater FA pa 10.06221% 
So Radius no. me 10 000000 | 

To +. of the Arch 492 525” 10.062218 
Sub. 45 0 00 
A er A 4 5.25 
BRO e 46% 56%: 131 | 
PA 63% LAS 9031. 
C FA 110 41 44 | 
From 180 .00., 00 : 
ZE 69 18 16 | 
Half | 34. 39: 08 l 
YA E | 0 
Asthe £. of 45% 0.0”  (10.000000 ' 
Toe. of the. rem. Arch 4.525... 8854351 | 
Sor Zopp.L¿L£LASC34 39 8 983967 
To e, half their X "2. 49 47. L-. 9.698958 | 
Rem. 4 FAC 31 ,49,.21 
Sum is LFCA 37.28.55 ¡ 
Now, for the Side AC. 
AsS.LFCA 3728.55 Co. Ar .0.21573| 
To FA ..- ma: 0 10.062218| 
So S. L CFA 29 18 16 “0.2 9.971031| 
To AC tam me 10.24898i. 
4. 10 
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4. In the líoíceles Triangle C $ 4, there are viven CA 
juft now found. (2.) The Angle CS a 115732 17”, requird 
CS? 


OPERATION. 


Apparent Morions $ 45B 68” 42” 12 
arethe LL BSC 46 50 5 
ESA 115 32 17 
from 180 00 00 


Complem. 64 27 43,318 = 32013" 51” F is 


the Zar $CA and S4C; becaule the Triangle is Jíoíceles. 


ás S. L 5CA/64227'43” Co, Ár.. 0.044649 


To EA e.» mn. 10.248991 
So SECAS 32 13 51 9.726997 
To CS ana a 10.020627 











5. Inrhe Triangle FSC, are known, (1.) CF, as ar firft= 
10.000000. f) CS, juít now found 10.020627. (3.) The 
LL. FEGES 555.4 10 find the £ FSC, the true Anomaly, and 
FS, the Eccentricity ? 


As the lefler Side FC 10.000000 
To the grearer5C ' 10.020627 
So Radius e 10.000000 
To £. of theArch 46% 21136" 10.020627 
Sub, - 45 00 00 | 
Remains 1 21 36 
2 on RCA bd: 93922 8 1505 
SICA 9:3113557 
PP 5 
FCS >. SIPOS ITA 
From. 180.00 00 


o, A) 


ZLL 174 4456 
Half 87 22 25 


Ha N Ow 
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New fay, 


F 














Ast. of 45% 00.00, 10*000000 
To £, of rem. Arch 1 21 26 -8.375477 
So r. half Zopp. 24. 87 22 28 11.338599 
To £. half their X 27 22 13 9.714076 
Rem. £. ESC true Anom, 60-00 15 =2% 0% o” 15” 
' Place of dar the 3d Obfervaticn add 2.29 27. 54 
Aphebton of Y AO 429 28 09 
37 212 88 | 
27 122.49 | E 
«rea | 
Z 114 4% 4X | 
from 180.00 00 | 
PP... E 
Rem. 65 15 19 | 
== TSE Je 
For FS, | 
F ” | 
Le $, LL FSC 607 00 15 9.9037540 i 
ToCE. go 00 00 10.000000 . ; 
SoS.L FCUS 5 "15 4 86520 aio. | 
To FS riada DL0239TL | 
Or thus: > 1431 4 
EN o ' E A h 
ASS. L SFC 65 15 19C0.. “0.041828 poo] 
To$C ..- 10.020627 | ll 
SoS. LECS 515, 4.0, 9961520 ' 
To FS - — 9.023975 . ñ 





6. For the MeanAnomaly in the third Obfervation,He. the 
Angles SAF, SBF. SCF, are half the Elliptic Equations in th. 
fit, fecond, and third Oblervacions ; which doubled, a 
added to the true Anomalv, equal t0.che Angles E $ A, AS) 
ASC ín the firft Semicircle of the Ellipfis, but fubtracted it 
tbe fecond Semicircle, the Sum or Difference is the Mea 
Anomaly. | | E 


y 
Examp 
dE 
E 


Lua 
15% 
iS 
h 
lie 
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Example in the Work before us. 
— | ES o + sr 
A | qe From 12 00 00 00 
rue Anomaly =/4 FSC Íub. 2 00 00 15 


s S - 9.29 59 45 
The L FCS 5% 154 doub. is Equar. fub, 10 30 04 


R em. the Mean Ánom. in the 3d Obíervat.. 9 19 29-41 
Mid, Mor of Mars from the 2d to the 3d Obl. 1 17 02 21 


e JA 





Meat AUS inthe 2d Oblervation . SNOZ 2 ZO 
'Méan Mot. Íróm the 1/4 to the 2d Oblervar. 1 28 48 51 


F em. Mean Anom. in the firlt Oblervation 6 03 38 29 


-. ue A - _ he = " = * > a A (¿q 


a 


j 2, For the Eccentritiry. 


4 AsCS 10.0120627 Co. Ar. 9 939373 

e To ES -- | pS 9023971 

2 So Mean Diftance Í51955 5181716. 
To Eccentricity 15313 4. 185060 - 









, You muft now Dd a Repetition of dle above Work, by 

teafon the Angle at É£ at che firft ftaring is nor petedt! ly 
“true 5 burby going óver of the Work again, 1 find the Piace- 
ef the Aphelion in 


$ ES >. | 
> vda: 5 056 08 | di 
Las: Ames a to be $5 o 58 49 qe 
3 ¡ SI Bas 


o Añd e Escéntricity 14169 and a half, fuch Parts as the 
Mean Diltance is 151955, and tire Mean Anomalies and El- 
Aipric Equations were as is here [er down. 


Mean 
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Mean Ánom.: +: Equat. 
S. o F uN Si . 
“1-6 228 10 A o 31 9 add. Double £ 54 F 
2-8. 1.4557 BD 9 53 3, add, S BE 
3-9 18 45 48 C 9 40 48 add. scrF 








y 2. By three Oppoficions of the Sun and Fupi 
- Eoblerved ar Lordon, the Anomalies, Aphelions, and Ec. 
cestrcioy of Jupiter is requici ? 
E 0cemto, Place Y 
a n 
áñno 1721 April 9 10 33 Ss A O A 34 
a NA) 1 8055 204 $3 1 18' 10 
1723 June 14 3 49 E Cc 9.3 21 24 













With dny convenient Radius Íweep the Diameir and: 
draw the Dia! 
meter D'FS E! 
which fhall re 
prelent. the Ar 
phelial Line of 
Fupiter in the 
firtt, lecond and 
third Oblervati 
ons, from which: 

draw Lines to! 
She Sun, and; 
alíovro F, the o- 
ther Focus al 
Jupiters Ellip 
fis ¿ continue B: 
F toG,and draw. 

| the other Lines 
a as 1n tbeScheme;! 
then by the Sor! 

Intion of the [everal Triangles, as has been fhewn in Mar! 

and by repeating the Work, and correcting the Angle FAS! 

EBS, FCS, I have at SA found. | 
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- Mean Ánom. Aphelions. Equations. 
Sonia at e o ETA 
2... 12542 7. 6 100038 Ba 24 35 Ílub. etricity 
3. 2284957. 6 10.01 58 C5 30 31 [ub.2 25074 £ 
fuch Parts as the Mean Diftance of L a () is 519995- 


EA ome 43 31. 6 959 20. A 2 1 17 Íub. Erice 


— A AA AAA 








Example 3. By three Oppofrions of the Sun and Sature 
oblerv'd by me at London, 1 determin*d the Anomalies, A- 
- phelions and Eccentriciries, as follows. 


Heliocentr. pl Bb. 
4 D, h. P EE 
Anno 1714, Febr. 15 11 25 14. A ze 813035 
; 1720, May 1 528 0. LA 
1727, July 24 933 0 Cl10 11 47 59 


=. With any convenient Radius draw the Circle, and the Dr- 
'ameter DE, which fhall reprefent the Aphelial Line of S.e- 
curn, AB and C the Places of Saturn in he firft, lecond and 
«third Oblervations ; 
from which Lines 
ro $. the Sun, and 
alío:to F the other 
Focus of the Ellipfis, 
continue BF to G, 
“and draw the other 
A Lines, as in the Fi- 
gure; lo fhall SA, 
SB, SC teprelent 
the traníveríe Dia- 
de of the Ellip- 
fis. Then by the. 
Solation of the [es 
¡veral Triangles,and 
“by repeating the 
Work, dE 
' the Angles, ESc. 
haveatlalt found. 
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Mean Anom. Equat. 
ca REO NeT 

1. "9 3.1046. 'A8 28 52: 9=6 040 

2. 101856 51. B8 2900 26=4 4 2 

3. 117 1t50.C€8 3910 6=4 33 57 (Íub. 
Eccentricity 54376 in fuch Parrs as the Mean Diftance 
of Saturn from the Sun is 953309. 


Apheli 
E pre o 








CH APPitevs 


- By tbree Obfervations of the greatef Elongatioms of 
Venus from the Sun, to determine the Mean .Anoma- 
lies, Apbelions and Eccentricities. 


Example. AN London 1 oblerved the three greareft Elonga- 
: tions of $ from O, and the Earth's Place, with 
is Logarithm of its Diftance from the Sun to be as follows. 


Pl. of Earth. Log.1(5)  Elongar. 
D. h. ' S. e] ' a o ? Ú 
1724 fune 6 8 20. I 8 26 37 54. 5.007136--"45 21 33 
1726 fan. 13 6 30.H 4 4 36 21. 4.993344---46 56 46 
1727 Aug. 18 6 40.G 1 545 33» 5:003836---46 854 
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In the inferiour Planers Venus and Mercury, wbtn they are 
ar their greatelt Elongations from the Sun, the Angle ar the 
Sun's Center, contained berween the Right Lines drawn to 
she Earth and Planet, is nearly the Complement of the Elon- 
gation: and in Orbis which are nearly Circular (as thele 
are) a Line ronching the Orbir is almoft perpendienlar to 

the Line drawn from the Sun to the Point of Conradr, 
Now in the Figure above, ler ALPON be be Elliptic 
¡Orbit of Venus, AP the tranfvarle Diamerer 3 eo he Extre- 
mity of this Diameter draw the Circle AKPEM, whofe Cen- 
ter is Cz then ro the three Places of the Earth athe times 
of Oblervation, draw Lines from the Sun, as SI,$H, and 
SG ; from 1,H and G, draw Lines, fo that the Angles ar 
may be =45% 21' 35”, at H=:t0 46% 56! 46”, and ar G = to 
6 3'541", which are the Elongations of Venus im the firfk; 
econd and third Obfervations; they will become Tangents 
he Orb of the Planer, and 1onch ir in ls Heliocentric 
| Places 


43 URANOSCOPIA. 


Places at O, L and N: Then where the laid “Tangent touch: 
es the Circle, draw Lines from thence to the Sun, as$P, SK, 
and SM; fo will the Angles [F5, HK5, ano GMS be Right 
Angles. Draw the Chorúás EM, MK, and KE, and ler fall 
the Perpendiculars SE and CD : alto from € ler fall the Per- 
pendicular CQ, and draw CM, and the Diagram is fi- 
ni d. | 

The Diference of the Earth's Longitude in the firftand (e. 
cond Oblervarion is equal to the Angle HSI 1429 1133"; 
berween the firft and third Obfervacion it isthe Angle GSI[ 
69 7'39"!, and berween the third and lecond Obfervation it 
isthe Angle HSG 149 50' 48%, | 


1, Inthe Righr-angled plain Triangle 15F there are giv- 
en, (1.)1S, the Logarithm of the Earth's Diftance from the 
Sun 5.007136. (2.) The Angleat 1 45%21" 35", ir being the 
Elongarion of Venus from the Sun, at the time of the firft Ob- 
fervation, co find SÉ? 


OPERATION. 


[+ F Li 
As Radius go 00 00 10.0000009 
¡Eo al == — 5.007 136 
So S. Angle SIF A 2T 35 9.852.194 
To SE . _ 4.859330 











2. In the Righ:-angled plain Triangle HKS there are 
given, (1.1 HS the Logarithm of the  Diftance of the | 
Earth from the Sun in the fecond Obfervation 4.993344. | 
(2.) The Angle ar H, it being the Elongation of Venys from | 


the Sun 46% 56' 4611, ro find SK? 


Í 


ts; ¡ OPE: | 





uE PEA 
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. 
Di 


OPERATION. 
8 G pr 5 
As Radius 90 00 00 10,000000 
To S H = A 4-993344. 
SoS.LS5SHK 46 56 46 9:863746 
LOSK 2 A 4857090 










- 





3: In the Right-angled plain Triangle G MS, there are 
given, (1.) The Logarithm of the Diftance of the Earch 
from the Sun in the third Obfervation =$G 5.0038356. 
(2.) The Angle ar G, ir being the greateft Elongation of Ve- 
nus from the Sun 46% 8' 54”, to find $. M2 


OPERATION. 


o . » 

As Radius 90.00 00 ,  10.000000 
To $G men - 14 Ge 5.002826 
SoS.£¿S5GK 46 08 54 9.858017 
To $ M = = | 4.161852 





TALA AAA rr 


4. In the Triangle SFM are given; (1.) The Loga- 
ithm of. S.M found in the third hereof. (2.) The Loza- 
ichim of, $ F- found in:the firlt hereof. (3.) The ¿ES M 
69054 58, as will-be fMhewn below, to find the Angles ar 
Fand M, and the Side FM? 


O"P E RA IÉTO N. 


As the lefler Side SE - 4.859330 

To the greater $ M: 4.861853 

So Radius ; .:90%00' 00'! 10000000 

To t.of — FÍUMIROO 59 10,002 523 
SUD. A5 00 00 


Remains - 00.09 59 


E Now» 
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: Now, to find the e on cales the following 
teps. 


OPERA E TON: 


ESG 1483 50 48 

GSM 43 51 6 Compl. of 2 Elong. at.3d Oblerv. 
HSM 192 41 54 

From 360 00 00 | 
HSM 167 18 06 | 
ASI 142 01 33 | : 
MSP 25 L6 38 : 
FSI 44 38 25 Compl. of 9 Bong at 1f Obíery. 


a A 


FSM 69 34 389 
From 180 00 00 


EA AAA AR 


ZLLaMeF11o0 03 02 
Half 55.02 31 








Now ([ay, 
! o E FE 

As Radius, or £. of. 45 O O  10,000000 

To e. of the remaining Árch 0 959  7.462964 
Sof.hlfZ£LL£L 55 2 3E 10.155450 : 
Toe, half their X 0074 17 7618414. Nh 
Zaisthe ¿SFM 55 16 48 ; 
X isthe LSME 54 48 14 l 
For FM. 0 
E y rio 551648 Co. Ar. 0.0851 57 E 
=--- 4:861853 B 
Sés. LESM 6 54 58 9:972753 : 


To FM 03131 4:919763 


E En 
E 








5. Inthe Triangle SK Mare given, (1.) The Logarithm 
of S K, as found in'the lecond hereof. (2.) The Logarithm 
of $ M, as found in the third. (3.) The Angle K SM 1492 
38' yo”, o find the Angles, and rhe Side KM? 


OPERATION. 


As the lefíer Side K $ 4.557090 
To the greater $ M Peon 4.861853 
So Radius go? 00' 00” 10,000000 
To +. of 45 18 50 10,094763 
Sub. 45 00 00 
Remains 00 18 50 
| o F E 
| HSM 192 41 54 
ASK 43 3 14 
i K.S M 149 38 40 de 
From 180 00 00 
ZLLl= 3021 20 
Half = 15 10 40 
E y É ql 
E As Radius, or £. of A5 00 00 10.000000 
3 To e, of remaining Arch oo 18 50 7.738570 
2 So +. half Z pen fa 15 10 40 : 12 
% | ¿l 9.433413 
E To s.half X ñ 00 05 06 7-171983 


CALA E pesa Ar] 


 Zisthel SKM 15 15 56 
¿XistheLsMK 15.05 34 







| For KM: 
As S. LSKM 15915'56” Co, Ar. 0.579561 
To sM 2. 2 4.861853 
So $. £ KM 30 21 20 9,703604 - 
oK M 139642 5.145018 


E > 6, In 
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q. a +. -: 
a CERES 











-6. Io the Trianigle FSK, are given, (1.):S F. as found in 
He Gr. (2) The Logarithm of SK, as found in: «the (e: 
cond. (3.) The Angle KSF 40% 26'22”, as will be Mewn 
below ; to find the Angles ar F andK, and the ide KE? 


OPERATIO N-. 
Astheleffer ide SK | 4:857090 E 
To the Grearer $ F 4.059330 
So Radius : go” 00” 00” 10.000000 
To'+. ofrthe Arch 45 08 52, 10:.002240 
Sub. 45 00 00 
Remains 00 08 52. 


HSI 1429 01 33. 
HSI+|43 03 14 


KSI 185 04 47 
ISF— 44 38 25 


KSF 140 26.22. 
From 180 00 00 





ZLL 39 33 38 

Half 19 46 49 
As Radius of E, "40 00 00 1c.000000 
To +. ofremaining Arch oo 08 52 TÁTIISO | 
Sot. half Z LL 19 06 49 9.555859 
To +. half X " 000313 .. 6967009 
Z ESKE 19 50 02 | 
X LSFK 19 48 36 
; For K Es ; 
AsS: SEK - 19%43'36Co Ar.  ” 0.471683 
TosXK, —. E 0 4.85 7090 
SOS UERRER 39 3290 9.804067, 
To KE 135785" 5,132 040 


3 NE | m7. Ís 


má Se ie 
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. ' Ar 





ri a ls e is ia a 


7» In che Triangle EMK, are given; (1). The Side F M 
83131= (2) The Side KM 139642. :(3:) The Side K E 
135781, that is, all the Sides, to find the Angles 3 and falls 
under - the chird Axiom of Oblique-angled plain: Tri- 


angles. 


Y fhall here Mew three feveral Ways of folving this Tri- 
angle; and firft by the common Method. - And that: the 
Reader may have a better Idea of the Performance, $ fall 
take the Triangle FMK out of the fundamental Diagram, 
and lay it down, as in the Margin, to prevent a Confufion of 


Lines. 





1 
pat 


o 
Y iy 
le 
a qu. 
Pr EE 


OPERATION. 


FE 135781 
ME - 8313r , OS 
Ze 218912 

X 52650 


g3 Now, 
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Now fay; | | 
'As MK the longeft Side 139642 Co: Ar. 4.85498% 
To Z of the other 2 Sides 218912 $-340270 
Sois their X "52650 4.721398- 
To x K the alternate Bale 82537 4916639, 
From MK 139642 ) 
Remains Mx 57105 
Half = My=3+* 28552.5 
e  K 82527 
Z=K 111089.5 
AsMF 83131, 4.919758 
To Radius go” ob' 00 10,000000 
So My AOS 52.5 lo 4455644 
To CS.£ at M69 54 34 9535886 
SME 549 48' 14" 
SMK 15 0534 
SME 69 5348 
ASsFK 135781 5.1 32840 
To Radins 90% o0' oo!! 10.000000 
So yK iO ENDE 5.045673 
y a C S.£arK 35 06 00 9.912033 
FMK 69% 54 34" 
PÉM “35 0609 
iZ 105.00 34. 


From 180 00 00' 
MER 74 59 26 





sl l 
3 ” ' ae | 
4 


2. The fecond Operation may be wrought more expedi-| 
t¡oully thus, viz. Take the Difference between the half Sum: 
and each Side leverally, and note the Differences with the 
Figures r, 2, 3. Thentake the Logarithm of the half Sum; 
and firít Difference, and add them togerher ; alío add the 
Logarithms of the fecond and third Differences pogo 
s ub. 
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Iubtra“t the Sum of the firft two Logarithms from the Sum 
of the laft two, and rake half this remaining Logarithm, ad- 
ding Radius, and it fhall be the Tangent of half the Angle 
foughr, | 


See the Work. 


MK 139642 
FK 135701 
ME 93131 


>. PE 


Z 358554 
Hal” 179277 


MK 139642 FEK 1357281 ME 83131 
HalfZz 179277 — Half Z 139277 Half Z179277 
[E bpm AAA ADO ds ted 


Dif r. 39635 X.2. 43496 X.3» 96146 


Half Z 179277 <= 5.253524 —X.2.43496-=4.638449 
X. 1. 39635 —4.598079  X.3.96146.—4.982931 





Z 9.851603 Z 9.621380 
Z 9.621380 


Rem. 19.569777 : 
Half = 9.8848885 £. of 37% 29 34”.. d 
Doub.is =/¿.MFK 34 59 08 


Á third Method to find an Angle, by having the three 
fides given, | | 2 


| Rule. From half the Sum of the three fides, fubtradt the 
' fide oppofite to the Angle requir'd, and nore the Remainder 
, then to the Co. Ar. of the two fides, including the required 
' Angle, add the Logarithm of half the Sum of the fides, and 
, the Logarithm of the Remainder ; half the Sum of rhefe 


fame Y mr La o - 





€ Opera- 
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“Operation for the Angle Ein the la[? Figurez 


FI 135781 
ME 3131 y Add. 
MK 139642 Eat, 


Ls 358554 
Half. 179277 
MK -— 139642 


Rem. 39635 


FK. 135781 Co. Ar.-4.86716x 
ME 83131 Co. Ar. 5.080237 


Half Z 17927] 0 5.253447 

E IA 44598079 
Sum Logarithms 19. SALA e 
Half is 6 S. of 37%30' 3... .9.899462 


Double ="12E"75 00 $ 9899467 





ed 











8. In the Right-angled Triangle SEF are given, (1.) 
The fide $ E, as found in the firft. .(2.) The Angle S FE 
552 16 48”, as found in the fourth; to find SE and FE? 


As Radius 90” o00' ao” 10.000000 
Tos E 4:859330 
So $. ¿SFE 55 16 48 9.914543 
To SE 59453 4774173 
As Radius 90 00 00 10,000000 
ado SE: 4.859330 
SoS. L ESE 34 43 12 9755544 
TO LE" 41197 4:614374 


UnraANoscor1A $y 


ME 83131 


Half = D E 41565.5 
EF fub. 4197. 


A AA 


Rem. DE=CQ. 368 


9. In the Triangle CDM, are given (1.) The Side DM, it 
being half of MF 41565.5. (2:) The Angle MCD, ir be- 
ing equal to the Angle FKM 35" 9' 30", and confequently 
the Angle EMD is 547 50! 30"; becauíe the Angle ar D is 
right; to find CM and CD ? | ] 


o f El , 
As S.¿ DCM 35 09 30 9.760300 
To DM 41565:5 4:618733 
So Radius . go 00 00 10.000000 
To CM 72182 44858433 


the Semidiameter of the Orb, equal to the mean Di- 
ftanceof L 20. 


- 'As Radius go 00 00 10.000000 
_TocM e — 4-958433 
d0S.L CMD 54. 50 30 -. 9.912521 
To CD ub. 59014. 4.770954. 
SE ws 59453 np Aa 


Rem.S E 439 








10. In the Right-angled plain Triangle SCQ are given; 
(1) SQ368. (2)50Q,439, to find S C, the Eccentricity 
qnd Aphelion ? | Ae 


As 
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AsSQ 439 - 2.642465 
To Radius E 30% 00' o” 30.000000 
SsosQ ds 368 2,567026 
To+./ CSQ=ASE — 3002 55 9.924561 
L¿ESE+ 34 43 12 
Z L ASF 74 46 07 
Sub. £_ ISE 44 38 25 
Rem: L ASI 30 07 42 dd 
Earth's Place ati 8 26 37 54 
Aphelion A 9 26 45 36 

11) Y HE 

90 00 00 

CSQ 4002 55 


SCQ 49:57 05 
AsS.  SCQ 49% 575% 9.883945 


To SQ 439 2.642465 
So Radius. _ Y$0.000 10.000000 
To S C Eccentrictty  573»5 2.758520 


Hence the Semidiameter of the Orb equal to the mean 
Diftanceof 2 10 issm, =cA 72182, thc Eccentricity 
593 and half, and the Longitude of the Aphelion 99. 260 

dd ] | 
e raducing the curtare Diftance to the true, and compa: 
ring rheíe Obíervations with Mr. Flamfieed's, 1 find the mean 
Diftance of Q 4 O 72337, the Eccentricity 505, the Place 
of the Aphelion in the Firft Obfervation 105. 6% 54' 291, in 
the fecond, 105: 6% 56'0', and in the third, 105.6% 571 30!(; 
the mean Anomaly in the Firlt Obfervation, 95: 42 57*201, 
in the fecond, 4% 13%40' 43”, and in the third, 115.16% 7 
36”; rhe Ellipric Equation in the Firft Obfervation, 47? 47* 
Sn che lecond, 34 567 (ubtradt, and in the third, 11! 
25” add. 


CHAP. 
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CHAP Vil 


Y three Obfervations of the greateft Elongations of Mer- 
cury from the Sun, I have found as follows. 


1324 Sept. 
1725 Febr. 
1726 Auz, 


Place S. Elongat. 
D.h? SALA de 
186 20 TJ 0006 43 22 5.000059 25 30 49 
21527 H 514 0905 4:996895 27 23 14 
13657 G 11 01 10 15 5.004322 27 09 54 


By drawing the Figure (as directed in Venus) and [(olving 
the feveral Triangles, I have at laft found, the Semidiame- 
ter of the Orb equal to the mean Diltance of Mescury from 
che Sun 38262, the Eccentricity 7964, and the Longitude of 
the Aphelion 85: 139 05! 04” in the firft Oblervation. 


8 13 05 25 inthe lecond, and 
8 13 06 43 inthe third. 


The Mean Anomaly 15.23% 04' 56” in the fir ObÍervar, | 


11 01 20 08 inthe [econd, and 
o 13 16 06 inthethird. 


The Ellipric Equation 16 07 00 in the firlt ObÍ. fub, 


9 Ir 59 inthe lecond, add. 
4 19 15 in the third, (uh. 


See the Scheme, and mark it well, 


That 
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Thar the Oblervations of Eclipíes are the only meansto ' 
gerto a Truth of the times when they happen, is manifelt, | 
from the great pains Í have taken, and the Care I have had | 
borh in the Obfervations and Calculations : For nor one has 
elcap'd my View theíe thirty four Years laft paft, thar have 
been vifible in our Hemifphere, | 

And for the fatisfaction of the inquifitive Reader, 1 will 
here infert the Oblervation of the Lunar Eclipíe that hap- ' 
pen'd the 22d of Fanuary, 1730, in the Morning, at Bedford- | 
Coffee-houíe in Covent-Garden, London, in Company with [e- | 
veral Reputable Gentlemen, and with exquiíite Inftrumen:s, 
viz. we had two Reflecting Telefcopes, one of two, and the 
other of nine Feet long; a fine Quadrant, 4 Micrometer, 
and all other things for my purpole. 








» 
F 
] 
Í 


The 
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s ree ans times of the Ecliples waté thús oblervd ; 






111 E D: h, F TB ¡ >| 
Beginning, fan. 22 14 5000) 
Middle 15 47 00 -P M 
End SEA 16 ARONA 


Digits... | 03 15 0 


“Time by my Syñem: | 
a gar. 22 14 56 54 y Clocks too fafk 


Middle ' 16 00 02 14 24”, 
| End EE 17 03 lo 
Pad. Digit 005 5 07M 


"BE by Another Calculation of Fine; ño new Tables; 
founded upon Sir Ifaac: Nevton's Theory of. ci Da 1t 15 
bus. ! 


il Beginning, Fenchas 14 56 vas i se : 


K ¡Middle | 15: 5301:9Í; 
moDiglel auisali 03 08.18. 


Scientia Stellarúm; | 
Beginning, fan. 22 14 37 34 


Middle 15 33 48 
End 16 30 02 
Digits 02 53 00 


HVeaver's Almanack! 
Beginning, far, 22 14 40 52 
| 


Middle 15 41 48 
End 16 42 44 
Digits 03 16 43 
ms Ladies Diary. 
ce Beginning, fan. 22 15 13 
¿5 Middle > 16 06 
End 27 00 
Digits 02 :39 


Byehis 
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Treho Wing, 1m Coleys Almanack, which, he lays; is from 
Sir lfaac Newton's Theory of the Moon; bur thar is a mi. 
ftake, becaule it 18 lo vaftly wide from Truth,, char ic will 
nor bear the teft. | 

He gives the lame:chus : 


o ¿ rn 


Beginning, Jen. 22 14 31 237 
Middle da y EN 
End EU Ó Larinor 
Digits 03 06 00 


Here we fee fuch a Diflagreement in the time of this E- 
clipíe, given by lfeveral Authors above, that it is hard to be 
reconcil'd. | 

One tells us, his Numbers are from bright Tables, never 
yer made publick. 

Another tells us, that his Calculations are from Sir Ifaac 
Newton's Theory of the Moon; and therefore no body muít 
queftion the truth of them. Indeed, if ir were [o, nor any 
one living would dare to queíftion them. But I deny the Al- 
fertion; and can prove, thar his Calculation is nor from Sir 
J/aac Newton's Theory. 


- CHA. 
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CHAP.  VIL 


To determine the greatef? Elongation of Mercury and 
Venus fro the Sun, 


HE Quantity of this Angle, thar theíe two inferiour Pla- 
-- ners make atrhe Earth, is what was never yet (tar E 
know of) truly determin'd, bur always given in groís. All 
the Writers of Aftronomy, both ancient and modern, only 
tell us, that Mercury is never more than 28 or 29%, and Venus 
never more than 48* from the $un. | 

I hall therefore ln this place hew the true Quantity of 
their Elongations, both the greateft and leaft thar ever can 
happen. 


l have inthe foregoing Chapter determined the Eccentri- 
city of Mercury to be 3964 of the lame Parts, of which the 
mean Diftance is 100000. Now, becaule thele Numbers 
are too large to be laid down by any Scale, I fhall reduce 
them to fuch as may be laid down, thus : 

Suppofe the mean Diftance of the Earth from the Sun to be 
1000, the Aphelial Diftance will be found in that Proporti- 
on thus : | 


Ás 101692 : 1000:: 1692 : 16,6 
Eccentricity 16.6 


Radius 983.4 of the Earih's Orb: 


2. For Mercury's Aphelial Diftance reduced, lay, 
As 101692 : 1000 2: 46680 : 459. 


3. For the Eccentricity of this reduced Orb, lay; 
Ás 46680: 7964 : : 459 78. 
7 


A ra. 


Rem; Radius of 2's Orb 38%, 
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Make Ao Eagle to ue 4 On the Line of Lines ón the Sec. 
tor, and fweep the 
Circle A6P, for 
the Earth's Orb. 

Draw PSA for the 

Aphelial Line of 

Mercury ; take 1000 

from the Sector, as 

ir now ftands, and 
fetir from A toS; 
take the Aphelial 

Diftance of Y 549 

from the lame Lines 

on the Sector, and 
fer it from, S to $; 
towards Á 3 take 

381 from the fame 

Sector, «and fet it 

from .% to G, fois 

40, the Center of Mer- 
cury's Orb. 


Draw O Y a Tangent tothé (Orb, ro cut the; 'Aphelial 
Line ar Right Angles in Y ; and draw S e 3 fo is the An- 
gle $ SS the greareft Elongation that Mercy cán ever 
have ; becaule the Aphelial Line of Y, (which is the long-. 
elt fide of the Triangle) fubrends the AE ar the Earth. 

To the Perihelion of Mercury draw the Tangent S Y, to 
cut the Perihelial Line ar Right Anglesin $ ; fois the An- 
gle Y O Sinthe fecond Triangle the leaft-Elongation thar 
Mercury can have, whole Quantities are thus found: 





For the greateft Elongatioñ. 


In the Firft Triangle there are khovín (fppofing the Eatfth 
in Perihelion) the Logarithm of the Perihelial Diftance of. 
the Earth from the Sun =:4:992589. (2.) The Logarithn 
of Mercurys Aphelial Diftance = $. a 4669131, 10 find: the 
Angle POS? 


pu 





a 
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OPERATION: 
As S S'Perihelion Diftance — 4.992589 
, To Radius op e 10.000000 
So S $ Aphelion — mm 4.669131 


ToS. £ Y 6S. Elongat. 28218" 9.676542 


2. For the leaft in the Second Triangle. 


As $. Earth's Aphelion — e 5.007286 
To Radius am E ml 10.000060 
So S $ Perihelion ma < 4 487704. 


_ToS.Z SS $ Elongat. 1993542" 9 3480418 


-— Secondly, To determine the greateft and leaft Elongarion 
of Venus from the Sun. E 


When Venus and Mercury are at their greareft Elongation 
from the Sun, they move with equal pace with our Earch 
for a Ímall time ¿ and then.a Line drawn from them [everal- 
ly tothe Earth will be a Tangent to their Orbits relpedtive- 
ly; lo tharlooking into an Ephemeris that has their Mori- 
'ons to Minutes, you may dilcover the Day of their greatelt 
Elongation from the Sun, by obíerving their equal pace with 
him. And by reafon of the different Pofitions of our Earth 
ar different times when theíe two Inferiours are ar their 
greateft Elongation, this Quantity will be always different z 
but is greareft when the Planet is in Aphelion, and Jeaft 
when in Perjhelion ¿ becaufe the Diftance of the Planet fro: 
the Sun ís the Side of the Triangle that lubtends the Angle 
of Elongation, as is plain from the Demonftrations hereunto ' 
¡annexed. | 

In the fóregoing Chapter 1 have found the Eccenricity of 
Venus to. be 505, and her Aphelial Diftance to be 72838 of 
luch Parts as the mean Diftance of Sun from Earth is 
100000. | 

Now, to reduce rhele Numbers practicable on the Sector, 
I proceed asin Mercury. | 
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As 101692: 1000: 271838 :716, by which DVenúss Aka 
lial Diftance is reduced to 716. Eb sele 28 
Now, for the Eccentricity of this teduced Orb, fay, 


As 71838 :-505 2: prÓó:5. 
Eccentricity fub. 5 


Rem. the Radius 7u1 Of Venus sOrb fediiced. | 

Make AO equal to 983.4 (as in $) on the Line of Lines o, 
the Sector, and 
draw the Circ) 
-A26P for'th 





táke the Radiús of the Orb of*2 71r.' atid ler-one Foot o 
the Compaffes in 2, the other will reach 'almoft to S, che 
Center of the Orb, on which Center fweep Venus's Orb; 
draw 2'9S a Tangent to the Orb, “and cómpleat the Trian 
gles, by joyning € and S ¿ ' then isthe Añgle2 OS: tit 
greatelt Elongation, and is rhus found in the fisít Triangle: 


As S Eoith's Periheliou DeL “qo92só 
To Radins E Tas 10.098001 
So $. Venus's Aphelion E 4:86235) 


ToS.Z 2 O SEloñgat. 47*38135" 9869771 


Secondly, By complearing the. fecond TriangleS 2 O, ! 
poes co find che leaít Elongation thar Venas can have 
thus : | OS | 

= | e 


A 












Uxifóiióría 6% 
As $ Eay+P's Aphelión = 5.007286 
To Radius . ar ota -.. 10.000000 
So $ Venus's Perihelion e 4.856295 
ToS. 50 2 Elongár. 44” 56' 14! 9-B49009 


So thar Venús's Elongarionis never more than 470 48! 35% 
nor leís than 449 56' 141%, in what part of its Orbit [oever 
the Earth be. 


1 hall here fet down che Days when Mercury is ar his 
ernarelt Elongarión this Year 1734, “with the Sign he is in, 


and the Quantity of the Angle ar the Earth, 


a F 
1734. Fan, 8. Mercury in Capricorn Osient. 24 36 
Mar. 22. Mercury in Taurus Occident. 19 2 
May 38. Mercury in Taurus Orient. 25-14 
Fuly 19. Mercury 10 Virgo Occidenr. 27 17 
Sept, 1. Mercury in Virgo Orient. 17 44 
Nov. 12. Mercury in Sagittary Occid. 21 28 
Dec. 23. Mercury in Ságitrary Orient. 23 5 


And the fame Year 1734, Venus's Elongar. Max. 1 E falls 

mus < , p 

Fan. 105 Venus in Pifces Occid. 46 59 
lar. 4 Bin22 Y 

June 2. Venus in Taurus Orient... 45 53 


Here follow the Calculations of Venus's Place in Fan.1734; 
at the time when fhe is ar her greatelt Elongation from the 
Ni Ma | ' y 


pi | | Ez Equal 
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Equal Time. | Long, Venus. [Anom. Veuns. Node Venus. 
: ep 1) o! la] ' $H 






















EEE ¡Ss S: 
Ánno 1734. 2.00 53 713 2349 2712.14 15 27 
famuary Lo, 16 01 18 ÓN 17 1 
Hours 6. 24 2 24 02 | -=--—_ets oz 
ca AA oa $ e E O 14 15 28 


Mean Motion 
Equation fubs 





A a PARA 


== 4.857396 


> A 


Hel. Orb Place [2 16 41 37 |Log. 24OCur. 


Nade fub, POINTS 28 [Log.aEasrrh. == - 4993176 
ene ii g , HA AAA 
Arg. Lat. o 02 26 9 |Tan.36 11 07 |-- - 9.864210 


¡Add 45 00 00 
ICh— 81 11.07 [== - 9.190532 
ls, — 67 32 531 - - 10.383809 
e 2034:19 |- 2.9 90574341 
es nm A] A] 
4 15 0547,1Z 88 7 3¡Parallaxo 
2.07 32 53] «mn e |. 
IX 4658 437 Elongat» > 
PA A 
Elongation at |Noon was 
46% 58 37 
| $100 19 19 | 11 17 17 35 
Se 120 20|911 18 18 57 
— > ] 1 X 1 112 


Reduét. fub. 


“ Hel. Ecl. Place |2 16 41 21 
Sun's Place fub.l|:o0 01. 35 34 


Angle at Sun 
Half 





Parallax fub. 


Geocentr. Venus|11 18 34 *17* 8 
Lat. N. A. o 7 8 ES : 
a a 
Place of 3 ¡O 10  Noókk 
'Diurnal Moto 


Note, 
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Note, 1£ the Diurnal or hourly Motion of an inferjour Pla- 
net be more than the Apparent Motion of the Sun, they are 
then Mhort of the Elong. Max. (O) 5 burifleís, palet. 

Here follows the Calculation of the Place of Mercury in the 
Evening of the Day of bis greateft Elongation 17343 which, 
if ir be clear, $ may be feen wlih the naked Eye a little 
after Sun-fetring. | 


Equal Time. Long.Mercuryo 
| $10 ñ 7 


AAA 








Anom. Merdu Po 
S. o F E 


A KA ASAS 








Node Mercury. 
gu +] F AF 

















Anto 1734) l4 22 1958 8 9 6. 34|I 159 15 40 
July 20, q ado ia Da q 97 27 
Hours 8, A 1021. 51] ———_—=.r —— 
Min. 30, 5 6 a 61-15 2169 
Mean Motionjg 6 21 0 
Equation add yALá 49 111.03 2375, 18 
apra Y y E TASA cs E || PARA 
Node fub. ro 15 16 7 [Curt. fub. . — 504 
——— y e] a (O in Ecl. A 4668258 
Arg. Lat. 6 23 19 42 |[Q ¿Earth 2 5-006292 
e A 24" 39 46 2 9.661966 
Reduét. fub. g 28 bas 00 00 
Hel. Ecl. Pla. lg 8 2631 |cr.69 39 46 |-- 9:568064 
Sun's Plare |y 8 13 14 |1. 60. 6 $8+|- - lo. 240500 
cs (E. 32 48 58 [- “ 98 9464 
AngleatO l¿ 0 1317 | —_—————— a 
Half 2.0 638! Zo: 55 36; |Parallax —— 
de | ER | Fa A AO 
Parallax fub, 2 003 27) 10 403 Elongat. -+ 
UI Sl + a -————— 
Geocen, Y |, 5 30 54H Elongation at | Noon was 
Lat.S. Alcen. | AS AID Ó 





Diurnal Motion of () from 19 to 20th Day at No8n is e-? 
26”, from 20 to 21 at Noon, is 57 26",0f Y :8 43", and 557% 


By which *tis 
Day» 


Fs 


plain, the greateít Angle ar Earth was on the 20 


BJ 
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By my Planetary Inftruments you may lay down the Fri. 
angles ar the times above-mentioned, which will greatly in- 
form you of the true Theory of them: And becaule Time 
(the common Deyourer of all things) will render thofe In. 
firuments to err in Saturn 1% in 45 Years, in Jupiter 1% in 50 
Years, in Mars 1% in 51 Years and half, in Venus 1% in 63 
Years, and in Mercury 19 in 70 Years: Therefore, for the 

fake of the Inquifitive, I will here fubjoyna Table, by which 
- new Iníftruments of all the Planets may be projected at 
pleafure, making the Aphelial Diftance 1000, 


The Aphelions of the Planets, according to my Tables» 
Saturn Y 29 1940 





Fupiter 'S 10 54 35 | 

Mars TR 112 59( The lalt Day of the Fuliaz 
Earib Ys 81911(  YearatMNoon 1733. 
Venús 2. 7 1280 | | A 
Mercury Y 13 53 


133 14 : 


Saturng46 ¿Ra- 5.5 aturi?s Orb 4 Aph. Pornt to its Center, 
Earth 100.84 $ dius? Earsb's Orb Center a O is 1.670 


Jupiter 954 1 Ra- $ Fupiter's Orb a Aphel, Point to its Center. 
Eartb 1865 dius? Earthb's Orb Center from G) is 3. 


Mars 9151 Ra- el Mary's Orb a Apbhel. Point to its Center» 
Earth 611 3 dius * Esreb's Orb Center a O is 11, 


Earth 983.47 Ra- $ Earth's Orba Aphel. Point to its Center. 
Venus 316  S dius Venus's Orb Center 3 O is 5. 


Eartb 983.4 ¿Ra- $ Eareb's Orba Aph.Point to itsCenter: 
Mercury 459 5. dius¿ Mercury's Orb Center 4 O is 78. 


Or in Venus 71E—5=>711, the Radius of her Orb; and in 
Mercury 459—18=381, the Radius of his Orb... 


Then to delineate the Inftrument of Saturn, on. the Center 
9) [weep a Circle, and divide ir into 12 Signs, as per, Fi» 
gure. | 

Erom (O draw a Line to the Place of this Aphelion | 
29 19', which fhall reprelent-che Aphelial Xine -* Saturn. 


Thro' 
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Thro' O) draw a Line from rhe Place of the Earth's A- 
phelian Y8 89 19, and it (hall reprefent the Aphelial Line of 
the Earth. 

Take the Radius of the Zodiac, and open the Sector to 
to onthe Line of Lines; as the Sector now ftands, take off 
$46 in your Compafles, and fer it on Satura's Aphelial Line 
from A towards G, and draw the Orb of Saturm. 

Then take 100.84 (nearly 101) and fer ic from (6) on the 
Aphelial Line of Gto B: Take 1,67 from the lame Line of 
the Sector, and fer it from (O towards B, and it fhall give 
¡he Center of the Earrh's Orb as before; which Circle draw 
as is done in the Scheme, and that fall be the Earth's Or 
truly proportion'd to the .Orb of Saturn in his Theory. 


The next thing to be done, is to draw the Eclipric, 


which muft be done from this Table of the Places of their 
Nodes, 


Fa Saturn 
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Saturn % 21 157 
Jupiter 05 8 2 
Mars 6 17 46PThelaft Day at Noon of the 
Venus Ir 14 15 Fulian Year 17353 
Mercury Y 15 16. 


Thro' the Center of O) and £5 217 15'in the Zodiac draw 
the Line $2 25 ; wirh the Radius of the Orb find the Center 
of a Circle to cur the Orb in £3 and €5, and to make an 
Angle of the greatelt Inclination 2% 305 and fo is the 
Scheme or Inftrument compleated. 


4 Table of the Planets Inclinations. 


o ] 1 

Saturn 2330.10 

Jupiter 1 19 10 

Mars I- 51:99 ! 
Earth 23 29 00 ) 

Venus 223 20 

Mercury 6 59 20 

Moon A tr PEC! 





GC.A. AP.  VIL 


1. Of the Mean Motion of tbe Earth, her Apbelion, and 
the Receffion of the Equinox, €sc. 


"RE lat Day of December at Noon, under the Meridian 
| of ad 1700, Old Stile, the mean Place of the 
Barth was 3% 20% 43' so!” the Place of the Aphelicn was 
os y9 44 30", and th3 Place of the firft Star of Arfes was 
292 o' 10). To which 1 hall prefix the middle Motlons 
for Years complear, as below. 
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Long. Earth. ida Recefion. 
GU E 14 S TO 


S, pe 1 

Ñ Radix ánno T1701[3 2043 50|9 7 4430029 010 
Friocolo 7 3320 017 30 Olo 13 53 20 
os 45 200 "TI 45 Ojo 123 20 
600 O 27 120 1 3 Olo 050 O 
| ojo 0 18 8[0 0 42 Olo o 33 20 
Year Compleat¿g 200 0 9 4[090 021 Ojo o 16 40 
1 4100 14910 0 4120 o 320 
31112917 00 0 3. o90lo o 230 
| 21112931 2010 O 2 6élo o 140 
L  TI[I12945400 0 1 39 O 03J0 
300 29 34 I0QJ0 O O | 4 
Days Compleat ld e ES sole 0.0 4 3 

| noo 59 8 | 

oe 
Hours Compl. < : a o 


The Sun's Apparent Semidiameter atthe Earth's Mean 
Diftance from itis 16! 5”, and the Horizontal Parallax of 
the Sun, for the Smalineís of the Eccentricity of the Earth's 
Grb, and the Smallneís of its own Quantity, may be always 
ftated 10% | 


%. To Calculate the Mean Place of tbe Earth, and her Aphelion, 
and thence the Mean Anomaly, to any given Time . 


1. Jfthe given Time be after the Year 1701, take the 
Mean Place for 1701 Current, from the foregoing Table, 
which I call the Radix. | 


2. Tothe Radical Place, add the Mean Morions for 
the Years, Months, Days, Hours, Minutes and Seconds 
Complear, this Sum is the Mean Motion, or Place 
fought, 


N, B. The true Length of the Solar Year being 365 D. 
sh, 49! 2” 15”, the Mean Motion ofthe Earth to any Months 
and Days may be known, by faying, If the Length of the 
Solar Year give 360%, What will the Days from the firlt of 
January, to the Day propoled, give ? (For this purpole, Se 
j the 
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the Table in my Satellice Aftronomy, Page 94.) And for the 
Mean Motion of the Apbelion, to any Day in the Year, (ay, 
As the Lengrh of the Solar Year 365 D.6 h. 49121115”, To 
63”, So are the Days from the firlt of January, to the Day 
propofed, To the Morion of the Eareh's Aphelion : Minding 
in Leap- Year to add the Motion of a Day more, 


Laftly, Subtradt the Mean Place of the Aphelion, from the 
Mean Longitude of the Earth, and there will remain the 
Mean Anomaly. 


Note, 1f the Time be before 1701, fubtradt the Mean Mo- 
tion from the Time propoled, to 1701, from the Radical 
Place ; then work as before is taughn 


Example. Let lt be required to find the mean and true 
Place ot the Earth, her Aphelion and Mean Anomaly for 
April 29, ar Noon, inthe Year 1726 ? 


_Fzxft, The Days from thefirlt of Faruarz, to April 29, inclu- 
five, are 119 Days, Then, Se 


D. h. FE op ne 1] D. S, o "7 FR 
As 365549 2 15:360::119:3 27 17 32 Long. 
And As365 49 2 15: 63 21 119: 201. 


Now fee the Work. 


Longit. Earth. |Aphel. Earth. 
E AO pe Po 7d da 
Radix 1701 | 3 20 43 5019 7 44 30 
| $ 20 (OOO A OO 21-00 
Yetrs AO RARO ANT" 4 12 
( E NTL 29-45-00 I 03 
April 29 EL A be ME Y 20 
Mean Place Earth A SN 
Aphelion fub. 9 8 11 5 | 





Mean Anomaly 10 9 46 50 


3. Given the Earth's Mean Anomaly; so find ché Angle 
at the upper Focus of the Earth's EllipGs, 
| To 
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To the Conftant Logarithm 89.3909856, add the Sine of 
swice the Mean Anomaly; the Sum will be the Logarirhm 
of the Decimal Parts ofa Minute ; which being fubracted 
from the Mean Anomaly in the firft and fourth Quadrants of 
the Orb, bur added in the lecond and third, gives the Angle 
ar the upper Focus. 


Example. Jer it be required to find the Angle at the up- 


upper Focus in the foregoing Cale, where the Mean Anoma- 
ly, 15 19% 9% 46! 50"? 


OPERATION, 


S, a P PE 


Mean Anom. Earth 10. y 46 50 


Double 9 19 33 40 
Complement | 79 33 40 Sine. 9:9927517 
Conftant Logarithm me. 89.3909656 
The Logarithm of 2419 99:3837173. 
> 60 


Seconds 14,5140 [ubt. 
Mean Anomaly 10 946 50 





a 


Angle at upper Focus 10 9 46 3 5, 


4» Given the Angle ar the upper I*cts, to find the true 
Anomaly, and fo the Earch's Place in her Orbir, and confe- 
quently the Sun's Place in the Ecliptic, 


Tothe Conftant Logarithm 9.9852994, add the Tangent 
of half the Angle at the upper Focus, and you, will have the 
Tangent of half the true Anomaly.. 

And here oblerve, that if the half of the Angle ac the up- 
per Focus be more than a Quadrantr, then. take the fourth 
proportional Tangent from 180%, and the double of the Ke- 
mainder is the true Anomaly.  ' 

Then to the true Anomaly add the Place. of the Apbelion, 
and you have the Earth's true Place in her Orbit; to which 
add Six Signs, and you will haye the Sun's true Place in the 
Ecliptic. 


Ex. 
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Example. Let the Sun's Place be required to the time 
above, when the Angle ar the upper Focus was 10%» 9” 
46' 35 oa 


4 


OPERATION. 


a 





S. o ¿ HH o E n 
OS arthe upper Focus. 10 9 46 35 Compl. 50 de 25 
Half 5 453 17.5 
Complement 0.25 6 42,5t 9 ¿6708815 
Conftant Logarithm 9.9852934 
Sum, is the Tangent of 4 22327 9.6561749 
From 180 0 | 
Rem, half true Anom. 155 33 .33 
True Anomaly FEF OI MNENELS 6 
Aphelion add DOES 
Earth's true place 7 19 26 11 
Add A A 
Sun's true place A 


5. To find the Elliptic Equation 


The Difference between the Mean Ánomaly and the True, 
is the Ellipric Equation, Which is to be fubtradied from the | 
.Mean Longitude in the Six firlt Signs of Mean Anomaly, 
and added in the other Six; the Sum or Difference is the 

true Place of the Earth: So in the preceding. 


LA 

Example, the Mean Anomaly is 10 9 46 50 
e trne Ánomaly is TO LESA O 
Elliptic Equacion add . 1 28.16 


After this manner is the Sun's Equation in the Table 0%, | 
may Complea: Syftem, Pages 2,5, 29, Calculared,. 


Mean 
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5 a F AL 
Mean Longitude of the Earth A ER PR 
Eclipric Equation add 1.28 16 
FEarth's true Place as before y O MIA 


6. Given, the Angle at the upper Fosus, and the true 
Anomaly, to find the Logarithm of rhe Diftance of the Earth 
from the Sun fuppofing the Logarirthm of the mean 

“Diftance to be 10.0000000: =AC= CP =0G in the 
Scheme, Page 15. La 

Rule. Take the Sum and Difference between the true Ano: 
maly and the Angle ar the upper Foues, and allothe half of 
he Sum and Difference ; then to the Sine of the Angle ac 
¿he upper Focus add the Exceís of the Co-Secant above the 
Radius of the half Sum found above, and the Secant above 
the Radius of the half Difference ; the Sum of thefe three 
will be the Logarithm of the Diftance of the Earth from the 
Sun fouphr. | 

Burro bave ir agreerto the Mean Diftance of 100000, as 
in my Solar Tables in my Sy/fem, take half of the Characta- 
riftick, and 'tis done. Let the Example be as above. 


s 5 1) F de 
True Anomaly TOTES 6: , 
Angle at upper Focus 10 9 4636 Sine  9.885650 
Sum Si aida AL 
Half 4.10 30 50 * Co-Sec.o0.119061 
Difference | 1.2831 | 
| Half ; o 434 15% Sec. —0.000036 
The Logarirhm Diftance Sought =0K 10.004747 
Half Charact. 1s Lo3arithm in my Tables 5:004747 


- But when the Earth is very near her Aphelion, to the 
-—Conftant Logarirhm 85. 1748215 add twice the Sine of half 
the Angular Diftance of the Earth from her Aphelion, and 
you will have (he Logarithm of a Number, which taken 
from the Coníftant Logarithm 10,007289, gives the Lo- 
garithm-Diltance foughr. | 
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79 48'8' and the M. Anom. 11% 29% 29 36 
Earth's Diftance from the Aphelión 30 24 
Half Sta I5 12 Sine 7.645423 
1, 


Example. Jané 18, 1731 at Noon, the Sun's Place is in 65 


k el 
e 


+ o O NBIS: 91€ 15.290846 

Conftant Logatithm add -85.194822 

Subtract 3. 0:465668 
Conftant Eogarithm 10.007289 | 


A A 


Dif. 91 O asin my Tables 5.007486 


2. And when the Earth is very neár (or within 59 of) her 
Perihelion, then to, the Conftant Logatithm 85.1599111 
add twice the Sine of halfthie Arigular Diftance from the 
Perihielion, aid you will have the Logarithm of a Number 3 
which added to the Conftant Logarithin 9.992587, gives the 
Logarithm-Dift. fought. E | | 

Then take hálf the CharaGtériftick, and ic will be the 
Logar: Dit. $ a O in my Solar Table, b 

Example December 18, 1732, at Noon, thé Earth's Place is 
£5sS' 9 14” and her mean Anom. 5% 29% 51", 265 wha's 
the Logarithm of her Diftance from the Sun ? 


OPERATION. 


P ; 5 o po: Lu 
Mean Anomaly Es ale 
Diftance from the Perihelion 3 
Half | 4. 17 Sine 7.07653) 
“Donble Sine yA-A s3 To 
Conftant Logarithm 85.1 5991 K 
Arid the Number £ 313065; 
“To the Conftant Logárithm  $:992587 
Dit. G from 6 9:992589 


Neareít half Charactariftick 4.992589 in "my Tables: 


9, Given, the Logarithm Diftance of the Earth from the 
- nato find the apparent Semidiamerer of the Sun ? 
: Rut; 
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'Rule. From the Conftant Logarithta 11.2063632, take the 
ELogarithm Diftance of the Earth from the Sun, and the Re- 
imainder is the apparent Semidiameter in Minutes and De- 
cimal Parts. 


Example, Anno 1726, April 29, at Noon, 1 demand the 
Sun's apparent Semidiameter ? | 


OPERATION. 


Conftant Logarirhm om. 11.206367 1 

Logarithm Of Earth from Sun (ub. 10.00474,70 

Sun's Semidiameter:15/,91 | 1.2016201 
0 IÓ | 


CT ds e 


5460 == 15 55% 
Example2. Ano 1732, Fnne 18, Confts Logar. 11.206363 


Logarithm-Diftance Earth from Sun 10.004286 
Suns Appar. Semidiameter 15/ 81 1 +199081 
60 


LEORQQ—— 


15 48 60 = 151 49” 


Example 3. Anxo 17332, FJune December 18, Conft. 


Logarithm 11.206365 

Logar. Dift. Earth from Sun fubte 9992589 

-Sun's Appar. Semidiameter- 16! 36... .11213773 
60 


21 60 = 16 22 


$. Given, the Logarithin-Diltance of the Earth from the 
Sun, to find the Apparent howrly Motion of the Sun. 


Rule, From the Conftant Logarithm 20.3116407 fubtradt 
twice the Logaritbm-Diftance of the Earebh from the Sets, and 
the Remainder will be the Logar:thm ef the Apparent 
hourly Motion of the Sun in Minutes and Decimal Parts. 

Exemple: Anno 1726, June 29, ar Noom 


| Eonfar 
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Conftant Logarithm- | 20.39164.07 
Twice Logar. Dift, Earth from Sun Sub:  20.0094940 
Sun's Appar, hourly Motion 24.411. 0.3821467 
: 60 : 


24.660 = 21 25", 


Example 2. Let the Sun's true place,his hourly Motion and 
Apparent Semidiameter be fought February 14..1732 at Noon: 
Becaule 'tis Leap Year, the days from Faruary 1, to Februo 
ary 15 Inclufive are 46. 


Diih "100 DA 1819010 mé 


As365 549 215: 3€00::46:1 15 20 23 Longitude, 
As 365 549 215: 632:3:46: 7 Apogeon, 


Now 
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Now fee the Work! and mark it well. 


Long. Earth, 50 Earth Conf. 11.20636» E 











0 S. E E 9. 9959882 | 

Radix 170113 2043 50/9 7 44 zoj16- E 1+:210579m 
| 20|08 00 09 04 2 oO 
| 4|0 0001 491 4 12]13,80 
Years 3 | 11 29 17 00 3 9 OSem. 16! 4 
Compleari% 2111 2931.20 2.6 

E 1 11 29 45 40 1 03 Conf.20. 3916407 
1 [11 29 45 40 1 3|5ubs 19.9919760 





Feb. 14. Biflextile [1 152023 TT 0.3996647 
Mean Place Eareb y 04 3 34 4 46 9 8 17 





Aphelion fub. 9 08 17 10 . 
Mean Anomaly 7 26 17 36 Hor. Mot. 2/ 34 
Coleman: 2 03 5 48 Sine Da 
Equaddió Mamo. 14 aya" lero cagods 
L at upper Focus 'y 26 1750. 60 lia, 

Half 3 28 855 13.6320 Equat. add- 

Complement 2 15! 5£.10.2716129 

Conftant Logar. 9.9852934 

Tangent fub» 61 212 10.2565063 

From ES 


118 57 01d 27255'36” TrueÁnom: 
30) 237 55 27, g 8 17 10 Apog. add. 





Elliptic Equat. add xo 381 Ss oe ER SE ME 
OMIi6 12 46 5 uePlace. 
True Anom 93, 279 55 36" A O A A A 
od 26 17 50 Sine 9.9200853 








3 24 13 26 0758588 
X half I- 27 43Co»Sec. .0c004.39 
Half 1 37 46. E 
Hajf o 48 53 Sec. 49959880 Log. O 189 


e e CHAR. 
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CH ATP TA 


To Calculate tbe true Place of the Moon more exati than 
was ever yet done, 


1. BY the Jaft Chapter, (or by the Fourth Precept of my 

“ Compleat Syllem) find the Sua's true Place to the Equal 
Time given, wich the Logarithm of its Diftance from the 
Earth, | 


2. To rhe lame Time, collect the middle Motions of the 
Moon's Lonpitude, Apogeon and Node, from the Tables in 
my Satellite Afironomy, as is ulually done. 


3. With the Mean Anomaly of the Sun, enter the Table 
of the Annual Equarions of the Moon ; and take out the É- 
quations of the Moon's Longitude, Apogeon and Node, 
which apply to the mean Place of the Moon above found, as 
the Tables direct, and you will have the middle Places of 
the Moon's Longitude, Apogeon and Node clear'd off the 
Annual Equaticns. 


2. Erom the Piace of the Sun, fubrradt the Place of the 
bloon's Apogeon firf: Equated, and the Remainder 1s the 
Anuual Argument ; win which enter the Table of Equati- 
on the Second, and there take our the fecond Equation of 
the Moon; which applying to her Place firíft Equated, gives 
her Place the lecond time Equated. 


5. From the Place of the Sun, take the Place of the 
Moon's Nor: Node firlt Equared ; and this Remainder is 
be Anovual Argument of the Node. With this take out 

the third Equation, and apply it to the Moon's Place, the 
fecond time Equated, gives her Place Equated the third 
time. 


6. From:the Place of the Sun, take the Place of the 

Moon ihe third time Equated. And from the Place Suns 
Apogeon, take the Place of the Moon's Apogeon the firlt 
5víme Equated ; the Sum of thele two Remainders a 
r- 
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Argument of the foureh Equation; with this enter the Table 

- of the Fourth Equation ; and that aníwering, apply to the 
Moon's Place the rhird time equated, gives her Place the 41h 
time Equated. | 


7. With the annual Argúment (as found in the Fourth 
hereof) enter the Table, entituled A Table of the Second E- 
quation ef the Moon's Apogeon, and Logarithm of the Eccentrici- 
py of Ler Orb, and teve take ost the Second Equation, 
vhich apply to the Árogeon firft Equared, gives lts Place E- 
quared rhe fecond time, which 1s lis true P:ace. ce 

Alío out of the lame Tahie take the Logarichm of the Es- 
centricity, and relerve it till anon. 


8. Erom the fourth Equated Piace of the Moon, fubrrat 
the rrue Place of the Ápogeon, and the Remainder is the 
Moon's Mean Anofhaly ar that time. 


9. To find the Angle ar the upper Focus of the Ellipís, 


1. To the Conftant Logarithm 72,933542, add tu ice the 
Logarithm of the Eccentricity, and the Sine of twice. the 
Mean Anomaly, and you will have the Logarithm oí fome 
Minutes, which fhall 


he 5 added to the Mean Anomaly, when its 
2 fubtradted from 3 Double | 


ls d roater PUNA 6 Signs 


2. To th* Conftant Logarithm 43.359879 add thrice the 
Logarithm of the Eccentricity, and thrice the Sine of the 
rean Ánomaly, and you will have the Logarithm of [ome 
Minutes to be added to the mean Anomaly, if leís than 6 
Signs 5 burto be fubrracted, if more; the Sum or Differ- 
ence isthe Angle at the upper Focus of the Elliplis, which 
the Moon's Orb forms ar thar time. 


Note, Ia the firlt of thele, the Characteriftick will gene- 
rally be more than too, which always reject, and enter the 
Table of Logarithms with o for the Characteriltick, and 
then the Minutes will be under 1o: Bur in the fecond Parr 
itis the Logarithm of the Decimal of 3 Minute. See cheía 

WO Examples: G 2 a 0 
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N B. Always purtwo Cyphers before the lecond, as per 





Work. Logar. Logar. ( 
1507+  0.178114 2,6 3- —02 414939 | 
¿006 97.001979 .007 +96.843904 
lin. 1.5212 . 607 +: 
60 x 60 
Second, 30.360 '. “36.420 


10. Seek the Logarithm of rhe Eccentricity 1n the Tables 
of Artificial Tangents, and fubtradt its correfponding Arch 
from 45”, and tothe Taugent of the Remainder add the 
Tangenc of half the Angle ar the upper Focus, and you will 
have the Tangent of half the true Anomaly. 










Note, When the half of the Angle of the upper Focus is 
more than a Quadrant, then take the fourth proportional 
Tangent from 180%, and the double of the Remainder is the 
true Anomaly. The Focus of the Ellipis of the Moon is 
ihewn inthe Scheme, Page 15» 


11. To the true Anomaly add the true Place of the Apo- 
econ, and char gives rhe Place of rhe Moon the fifth time E- 
quared, Or, take the Difterence berween the mean Ano- 
maly and che true, and you have the Elliptic Equation; 
which apply to the fourth Equated Place of the Moon, gives 
her Place Equated the hith time, as before. 


12. The Variation is belt found, as fhewn in Page 18, of. 
my Satellise Aftronomy. 
But, however, you may doir thus : Subrradt the Suns 
Place from the fifih Equated Place of the Moon, and with 
tie Diltance enter the Table of Variation, and apply it to 
the 51h Equated Place of the Moon, gives the Place the óth 
tine Equated. | 


13. LafHiy, Subiradt the Suns true place from the 6tb 
Equated place of the Moon, and with thar Remainder enter 
the Table of the feventh Equation, and take 4 out aníwet- 
ing. Apply this Equation as the Table direíts, tothe Moon*| 
Gxth Equared pláce, and you haye hertrue place in her Orbit 


14 
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54. To find the Moon's Latitude and Ecliptic place. | 

With the Annual Argument of the Node (as found by 
the fifeh Article hereof. ) Enter the Table for computing the 
Moon's Latitude, and take out the Equation of :he Node; 
which apply (according. tovirs Tirle) to the firft Equared 
place. of the Node, gives lts true place.. 

Alío out of the lame Table take the Logarithm-Sine of 
the Inclination of the Moon's Orb to the Ecliptic: For thar 
is actommodated to the Grearelt 5% 1720” Sine 8.984625 
in the Conjunétion and Oppolition ¿ andalío to the Leaft 
4:59 35 Sine $.9396935 Inclination in: the Quadratures 
of-the Nodes from the $5un ; and then (ay, 

As Radius ¡ 

To the Sine of the Inclination, 

So is the Sine of the Difltance of the Moon from the near-. 

elt Node, | j 

To the Sine of her prefent Latitude, which 


5 North Afcending ¿Uf Arg. So 1200 
15 3 Norrh Defcendiag £ Lar, be23 4 5 SBS | 


í South Alcending Cif Arg.có 7 8Za. 
And ud Delcending5-Lar 19 Io in 5 Sigos. 


The Work for the firftk Example ftands thus : 

As Radius — == 90'*0*" LO.000000 
To the Sine of the Inclinacion ; 

So is the Sine Y from nearefi Node, 

To Sine Latitude. 


15 The Table of Reduction is accommodated to the 
"Mean Inclination of the Lunar Orbit; that is, when the 
Sun is in the Octants, or 45% Diftant from the Moon*% 
Nodes ; fo that entring with the Argument of Latitude, 
you may take out the Reduction aníwering. and apply it to 
the Orbit Place of the Moon, gives her Place reduced to the 
Ecliprtic : But to have the Reduction perfectly true, it will 
be beft to fay, 

As Radius, 

To CS of the Inclination of the Lunar Orbir ; 

So Tangent of the Argument of Latitude, 

To the Tangent of an Arch, which [ubtradted from the Arg. 
of Lar. leaves the Reduction, which apply to the mean Orbit 
nee, as above, gives her Eclipric Place, ] 

G 3 Fir fa 
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Firft Example of the SUN's Place. 
Equal time ¡Long. Y) Sa O An. -Argum, This belongs 
M S. o : y o E 





y 415 : to tbe Moor. 
Anno 1731 9 20 27 $215 12 11 511 27 20 5110237 20 20 5 y 
May MAIN O SMA 15, 1O Sl4 13 26 ae 54. 2 
Hours 10 24 36 24 4 389 13. 13 $3 716 2926 3 
Mean Mor. 1 26 3 7|LO 17 46 35 10 24 49 34 
Equat. add 1.16 53 5 251523 
Log. noO oa - JArg.4.Equar 

O's tr.Place! y 27 20 , 





second Example of the SU N's Place. 
Equal time [Sos O  ¡ánom. O SE This belongs 
E , eo the Moon. 


y AA mr y 


Anno 17349 20 44 1|9 12 24 50 E 4 451/8604 4 51 
Septemb. 168 15 16 57/8 15 16 13 [82939 321693 19 46 


















Mean Motls 6 o 58j 27 qx 3|9 425190 045 5 
Fquar. lub.| 156 7 l6 8 40 23 
Cs tr.Placeló 4 4 5tiLog. 000420 $ 92528 

Arg.4É qu 


A 
(A 
Mr E 
re 5% 
Y Ñ ze 
. Mess] L Ñ 
a 4 
Y . .! "1 pa 
J E | z 
A rl , Ú 


pe AL 
Pa 1%] 
O E 
¿ 1] Y 


q 
al 
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Firf Example of the Moon's Place. 


Equal time. le Long. o 


TER IIN 73 1 
May E 1 
Hours 10 


Mean Motion 

z Equation (ubs 
19 Equated 

2 Equation add 
Moon Equated 
3 Equation add 
Moon Equated 
4 Equation add 
Moon Equated 
Apogeon (ub. 
Mean Anom. 
Double 
Complement 


Equat.+- to M. An | 
'Angle upper Focus 
Half o 


¡True Anomaly 
Apogeon add 
Moon Equated 
¡Variation fub. 


Moon Equared 
¡Equation fub. 
Moon in her Orb 
Node (ub. 

'Arg. Latit. 

¡True Lar. S.D. 
Reduction add 
Ecliptie Place 


arg, al e 
» 


9 

















Apog. de 
q | ES 
1o 29 So 29 2 1H 
7 2324 5| 14 856 
PEA ERA AN 
27 59 1814 13.13 44 
pa pl e 
27 51 30l4 13 26 58 
1 45 6 59 22 
27 53 15l4 6 28 36 


l2 
2 10 
6 22 


a 
9 















234.37 eras 
6 _6 28 Ed 45 0:0 


12 51 2214 043 05: 9. 934873 


17 8 38(38 11 1959: 893755 





10 43 5 SE a 9. e 
16 22 3818, Lt.SD 5 o 33 8.94109 
10 28 _3s| For the Reduction: 


22 51 14 AsRad 90 O 010000000 





32 49¡10C.S.Inc.5 Y 4 9998242 
-22 18 25 ¡S0t,4.Lat.76 31 41 10:620584 


__3 20|Tor. —0f 76 28 31 10.618826 
22 1 a 5 Reduétion O 3 lo add 


84 46 


13 2819 19 
22 33/Elipt. Equet. 5" 3! 3" fub. 
TO 


22 20 15 
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a OPA ea * PT 
Firf? Example of the Moon's Place: 











| Cont Log 72, a 
AA 17.306558 
JT “7 838. '9-469487 
5124 $ 99-709587. 
PEE A, 43:359870 
llo) de 2 25.959837, 
o 18 26/8125 41  29:985363 
| 002019 - 99.305070 
.514319 | 
[2 RDLÓDS nn 
30865140 171" 
9 8:48 466 ) 22 51 14. 
1() 27 20 5 
4 ES 3139 

Arg. 6 Equat.: > - 
le )22 18 25 
, OQ 27 20 5 
| 24 50 20 
[Argo 7 Equar. 





Decónal 


go URANOSCOPI1A, 


Second Example of the Moon's Place. 


Lone le Apog» 3 ho 


A A AHF | A a 


Om 10:25:33 1377 OLA 
5 2241 10j0 OLAS OS 


6 3 64318 29 59 o 


Equal time. 
Ánño 1724 
September 16 
Mean Motion 








x Equation fub. 11 adjadd 19 58 
3 equated 6..31831|8 29 39 32 
2 Equation lub. 34ladd 2 22 13 


6 319 518 27 17 19 
(ub. 41|L. Ecc. 8.638505 
6 319 46|Doub.17.277010 


Moon equated 
3 Equarion 
Moon equated 








4 Equation -.. 23 Trip. P- 25915515 

Moon equated |¿ 3 19 23 e. 4 42 30 32 9.9621187 
Apog. fub. 82717 19/£.41 59 8 9954217 
Mean AÁnom. 624 t,39 31 9 9.916404, 
Double 6 12 4 81 180 0 0 


Equ.fub.2 24. 4: 
£ upper Focus 
Hal  — 
Complement 
True Anomaly ¡9 “zo 57 42| | 

Moon equated |ó 6 85 s. » as 52 57 9. saco 


20| 140 28 51 
9 6 144] 280 57 42 True Anom 





Variation fub. 5 6|S.Lrt.S,D,2 16 16 8.597981 
Moon equated [ó 820 7 

q Equation add _1o[AsRad.go oo o--10/000000 
Y inherOrb [6 819 57¡ToC.S.Inc.s 12 29 9.998203 
Node fub. 7__4 12 54/S0%.4.Lt 25 52 97 9.685918 
Arg. Lat. ht 4 7 Tos. Of 25 52 57 9684121 
TrueLar. S.D.| 21616 Reduéiion o 5 35 
Reduction add | 05035 


AAA nn 


Exclipric Place *6 825 32/Ellip.Eq. 4.55 38 add 





" 
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Second Example of the Moon's Place. 


ES Conít. Log 32933542 


13 42 56. 17 277010 
A 


214 17 |1204 8"—  9.32032£ 
add 9 29 |/.3395 — 99530880 


| 33 46 43.359870 
604724 2 25.915515 


1028 31 51832 5756" 29.993760 


29 28  |ooi859 — 99.169145 


45:90: 00 01.341359 da 
42 30 32 60 


Equ.—1 20 52 |20.481540 — 
16% 41254 l6)8 15 1 


Ap pl — A 













604 4 5L 
10. JA 10 10 
6) 8210 7 
698 4 51 
OMITA ISO TÓ 





A 


AF 


92 URANOSCOPIA. 
A Table of the firft, or Annnal Equation of the Moon: 


Mean Anomaly. of the Sun. 





Sign _o_ o. | _ Sign 1 | 

Long. -¡APog: | Ñ 54] | Apog. Node 3 
Dadd| (ub. | S 
E HH 1 nn] '0) 
ajo de = 
o 12j0 20 29 
O, 24|0 41 178 
O. 3Ó(1- 201 2:- 
o 48|1 22 26| 





| 











olu cos am lo po EEE | 








1 00l1 O 43; 6 39|11 16| S 21125 
11212. ,3l0 58,16 49/11 3315 29 24% 

1 2412 123|1 8||6 59|11 49|5: 37/23 

1 36/12 :43|1 18 [7 9/12 Ól5-45|2% 

1 48/53 1 4/1 27/17 19/12 22/15 53/21 
1593 Jarl 37, 201102896 0|20 
1112 1113 aq 46/17 37112 5516  S|r9 
11212 23l4  4]u 56|17 46|13 Iojó 15/18] 
1312 13514 114 ]2 $7 S$yliziaclo 22117! 
1412 46l4 44/2 15| 8 -4|13 41/6 30|16 
1512 5115 42 24||8 13113 '56/6 37|15 
1613 105 24l2 34||8 22114 1o0l6 44]14 
[3 2215 44|2 43)]|8 31/14 256 50|13 
18,3 346 3|2 53¡|8 39|14 391 57 | 12 
1 Pe e A O 
2013 57/6 4313 11]|8 55|15 7[7 1:|to 
2114 217 2|3 20|l9  3|15 21/73 17| 9 
2d o 7 22113 5291 1907 11 53 A 231508 
314 3£]|7 3 38||9 19/15 4617 29| 7 
ae ieso 3 tenio ETES SENT. 80 ES 
2514 53|8 3 56llo 34/16 1117. 41]| 5 
2615 4/8 4 5|l9 41/16 23/7 46| 4 
2715 15|0 14 14||9 47|16 357 52| 3 
2815 26l9 4 23||9 54/16 46/17 58| 2 
2915 37)9 31[4, 31]]10, 1/16 578 4] 1 
30l5 47/19 4 240 [dto 717 8:19. 9.0 





E? 


b. J)add | fabill fub. i add] fub.! 
SIga 14 Sign 10 
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A Table of the firft, or Annual Equation of the Moon. 

















Mean AS of the SUN, 











__ Sign 8 | | 











Sign 3 3 














"E Sign 2 E > 
9 | Long. Apog. [Node Long. (+Ap 'Apog. og. ¡Node | 3 
¿| add] fub. | add [| Dadd | fub. | add Si 
O|' Mm] E nl l Á Fi FU o] 
of20 liz 3/9  g||IL 49 30 
110 14[17 19|8 14||11 49 29 | 
210 2017 29|8 19||11 49 28 
3l10 26|17 39|8 24||11 48 23 
4lio 31117 48|8 28/||15 48 26 
si1o 37|17 3818 32||11 47 25 
6|1o 42118  7]|8 36||11 47 24 
[10 47118 16|8 go||rIr 45 23 
810 52118 2418 44 || 11 44 daa 
gjro 56118 5218 48¡|11 +42 a 
sol1r 1,18 39|8 7] 11 41 Jo 
map 5/18 46|8 ss||rt. 39 to 
p2l11 9118 53|8. 58¡|11 36 18 
1311 14l19 O|l9 2||11 34 eri 
je ro pio 69 soi 31 16 
asii 22|19 129 7|li 29 15 
ról1x 25119 18|9 10|l11 25 14 
l1y| 11 28/19 23/9* 12 |[11. 22 | 9113 
IS| rr 30119 28/19 15||11 19 Io 12 
1911 32/19 33/9 17 ||11 15] 111 
20|11 35/19 237/9 19||1IL 11 | 10 
21111 38119 419 21f|12 6 | Ól 9 
22|11 40119 44/19 22||11 2 U.S 
231142 (19 48|9 24][10 58|18 33|8 49| 7 
24/11 43|19 5Il9 ?*5]||10 531 ] 6 
25 (11 45/19 5319 26|[1t0 48 1718 4E[ 5] 
¡26 |11 46119 559 27/[|10 45 0119 .371 4! 
27111 47119 5719 28||10 38 8 :331 3 
28|11 48|19 58l9 29||1o 32|17 5018 28] 2 
29 |1 E 4107 5919 29||10 36| :8 231.3 
30 (rr 4920 olo 3o||ro 2rfx7 30[8 x9| o 
rl add — Íub. fub. uob 13 


94 URANOSCOPIA. 
A Table of the firf2, or Annual Equation of the Moon 
| Mean Anomoly of the SUN. 






































: Sign 5. [> 
Mude | |Long. | Ápog. pode S| 
add »add| lub. | add |' 

dd na 1117 1 9 

| a 

018 14||S 4919 524 41/22 
8 9ll5 3819 3314 322 

18 4115 279 154 23/27 
e ALAS a 552 14 2 
7 SB 15 510 3414 52 
7 :48l|l4 53|8 17,3 56/24 
7 q2|1[4 4217 5893 47/23 
7 35||4 30|7 353 38/22 
7 29|(4 1817 51813 2921 
7 23l:4 6 ¡6 5813 19,20 
7 61137 546. 3813 9.59 
7. 19113 48618 2% 59,58 

17 3| 5 BUS. 592%:59/17 

BL A E LES 
6 49 13 715 17|2 30/55 
6 41]|2 5414 56l3 2014 
6 35 /]2 424 55l2 10/13) 

516 27||2 30:4 14.2 Oj12:' 
AE 
ó 1] 2 515 33j¡L 40 LO | 
6 pagmalile Sea: Ai 302110 
SOON 402. solos 20 3 
5 49! 1-0 28.2 30|1 10/ 7| 
A A 6 
15 33J|1 21 460 50 5! 
5 240 49 1 25/0 4%] 4! 
5 16||0 37]t  4]09 301 3] 
$ 10081 :0- 2540, 43402032] 
4 50| 0 129 2140 10! 1 
4 sojjo cio ojo 0| o 
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A Table of the Second Equation of the Moon» 


> | Annual A reum ent. | si 
> 1 91, 
>> Ímb. fub. E 
Si ; ni a | Ya 
o a 30| 
1 3 19 29 
> Ml 13 22 25 
3| ES 27 
4 3 28 26 | 
6 3 34 24 
8! 3 38 qa 
9 3 40 21 





3 47 20 
ES 19 
30044 18 
30 44 17 
DELAS 16 
13045 15 
3 45| 14| 
3 44 | 13 
3 44 12 
PE sn 
3 42 | 1 
3 40 9 
307,38 8 
3 36 7 
334] S 
159 31 5 
5 18 4 
; 25 3 
3 22 2 
3 19 1 
3 15 | o 
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$6. > URANOSCOPIA 


A Table deis the third Equation of the Moon. 











-Sun from Node. 5 
1 ¡d gl 
Sub. Y Sub. |> 
pil 2 o 
o 037 dl 30 
41 p0 40 |29 
42 ¡0 39 128 
43/09 36 27 
431923726 
44. O 36 25 
AS ZA 
4512: 34,23 
4519. 32/22 
46 231/21 
¡0 461 97 3%] 70 
0 46 o 29 | 19 
0) 47 [0] 27118 
O 47 O 26 17 
0535474 LI ES 
aro 3755 
CA e e 
O 147 os 200113 
0 479 19 | 12 
02. 46149%. 7 T1 
o e 
4670 16 | 10 
49 |0 1419 
459 151 8 
45/09 11 7 
49 fo tol 6 
lá E 
43 [0 6, 4 
43 ¡9 A 
42 10 312 
41 0 1 | | 
0. 4719 3 (q 





bp 
[2 
E. 
> 
E 
E 
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A Table of. the Fourth Equation E the Moo, 





— A — A A 


sl e 4rh Eg Equatio qn 


da e 





A A 





honcaranon sar Le ar z [lBxy pad 


= O 











ri tub. bo esubr, 3 fub. 
35 Add V4add.. 3 add. 








H A 
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A Table of +he Second Equation of the Moon's Apogeon, wish 
the Logarsthm of the Eccentricity of her Orb, 






































A 
E quation add. p - 
e A : , Logarirh. 
o|o oo. 0018.824629 
1 o Ft 0415.824590 
210 42. ' 0818.824475 
23] tt 03 10|8.824284 
4| xi:  24;--09/8.824016 
le? 45. 05|8.823671 
6|2 os. 57|8.823252 
7|2 26 44|8.822753 
812... 47. 25/8.822179 
913. 08... o00|8.821529 | 
1013 28 . 27|8.820803 
11 13 48 46 |8.820001 | 
1214 08. 55)5.819124 | 
1314.28 ' 54/8818170 
14 14 48; 42 8.817 142 
155  08+5 19/8.816038 
16 9% 25 43|8,814858 | 
15 46. 53|8.813604 
1816.05? 48/8.812275 
pa TEsS 2417 27 6820873 
ss ab |6" 43 50|8.809397 
a 21117 oo: 56|8:807847 
22 |/7* 18" 44/8:806223 
2317.36. 12/8.604528 
24 17: $3, 20 8.802760: 
25 [8 to? 06|8.8o0920| 5' 
2618 26. 2983990091 4' 
27 |18* 42 29|0.797028' 
28 |:8 58 05|8.794978' 
29-119 13%. 1818.792857 
50 [jp -¿ulay 0 
EUA E al 


The Table of the Second Eg 


che Logarstbm of" the Escentricity o: ber Orr, continued. 
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yuation of the Moon's| Apogeon, wi?> 








a E 

Es Logar.*| => 
99 Me 
O: 8.790668| 30 
1 37884111 29 
2 8.786089| 28 

as | 8.783371| 27 
4 8.781248 216 

| JE 3 8.778732 “125 
So ts 1 8.776153| 24 
1 A RS 8-773513| 23 
811 07 1 15]8-370814, 22 
9" LE ' 17] 04 8:768057 21 
101126 ) 14 18:765243 | 20 
1 ar 0 34 1 43 [9762375] 19 
12 11 g2 1 31 |8:759454| 18 
13 11 49  36|8.756482| 17| 
LAIR 7 E-792461 161 
15-12 0r 33 | 0750395] 15 
A o ol lO 8-747240 14 
17] 12 “Pto 23 | 8744131] 13] 
19,112 6173 35 | 8-740941 | 12 
ENERO COLETCAS: 

29 1217124] 9-734455 

2 pri o 
2212 Fy go 1 8:727953 
23121200 16125 8724518 
2412 14 013 [8721164] 
26 12: "06152 | 8.714419 

29 Preso ito 0 da | 871037 

29 Par? 551731 | 8707654 

29 | 11 eE EN 

390 Pr go ETOS91o 





—— 


The, 


100 VURANOSCOPIA. 
'A Table of she Second Equation of the Moon's APogeon; with 
the Logarishm of the Eccentricity of her Orb. 





Signs an o—o Br 


Equation add. 


















Logarirh. 







o | B1ytuu y: | 


8:697559 | 
8.694229 
8.690927 
18.6876598 | 261 
8.684430 | 25| 
8.681247 | 24 
518.678113: 23 
8.675051 | 22,1 
| 8,672049' 21: 


p pp bs 
— DO 





Sluo mu AR o !l 'B1y "uy 





.3718.669121|20|. 
11 2518.666277 |.19 
12 | 1118.663520]| 18 
13 | 56/8,660861 | 17 





14 4218.658305 | 16 | 
15 29/8.655859| 15]. 
16 | 2118.653532 14 | 
17 19/8.651331| 13 | 
18 26|9.649261 | 12 
45|8.647329 | 11 
1818.645542 | 10 
(8-643906 


lo. A GAS 








URANOSCOPIA. 


4 Table of ¿he Moon's Variation. 





Y osignó 
fr add. 
¡OM a 
o Mio 00 

Pon pa 14, 
2. Z du 

a Ls: Yo, 
4 o 14 

51 506. 
64 7 19 
74 8 30, 
8: "2 45: 
10 | 12 02. 
11.) 13 10 
12) 14 18. 
134 15 25, 
MAN ia 30% 
151 17 35 
1618 38 
A Ea 40. 
18| 20. 40. 
19 21 39 
20] 22 36. 
21 | 23 52 
22] 24 26. 
231 25 18. 
10 E 0 
25| 26 56 | 
26| 27 43. 

27| 28 27 
28| 29 09 
29 | 29 49 
30| 30 27 











— —_—__——. 


1 Sign 7 
add. 
LA il 
EA) 
31. 03 
31 536 
| 32 07 
32 36 
33 702 
33 27 
33 48 
34: 07 
JA 
34 — 38 
34. 50 
34 59 
135 05 
Sp 09 
35 10 
35 09 | 
35 05 
34 54 
DA 
34 38 
34 24 
34 07 
33 48 
El 
33: 03 
32 26 
32% 07 
3 E 26 
31. 03 
20 0027 





2 Sign 8 


add. 
(ER 
3o 27 
29 49 
29 09 
28 27 
27. 49 
26 * 56 
26. 08 
25. AÑ 
2 26 
23 32 
22 36 
21. 39] 
20 40 
19 40 
18. 130 
17 35 
16 30 
15 25 
14 18 
13 10 
12 02 
10 32 
9 41 
30 
El 159 
6 06 
4 54 
3 40 
EZ 
L 14. 
O 00 








e 





¡Bo 
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A Table of the Seventh Equation of she Mooms 











00000 





lo os aula ww» =0 lO re 
o:0.0.00 







ed Hp a a 
+ 03 1 HA CO 
OOO 








18 CAN 
10 2001 Qt. 


ka 
bom O 


ha bd ps 13 


» oa | 
— «Ln If 4 
raro 
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4 Table of the Second Equation of the Moon's Node, with the 


Logarithm-Sine of the Inclination of her Orbis. 


Mean Diftance of the Sun from the Node 








lo ou am EAS || A 


a [EA REO RO | RU MORE 





_ Signs o 6 
Equation Logar. 


J 


a 








00000 
O 
ao 
Dd A 
| Cu 
a 
q 
un 
*D 
ta 
00 








2 
G 


500 ame 
a 
a 
5 e] 
“0 
0 
“O 
Ha 
“0 
> 
Md: 





Signs vir E 5 tub. 


A a - e 


Ha 


Lo lodos CoÑo 





194 URANOSCOPIA. 


4 Yable of the Second Equation of the Moon's Node, with she 
Logarithim.-$ine of .ehe Inclination of ber: Orbie, 


Mean Diltance of the Sun from the Node 





























O A 
2 Equation Logar | a ' 
o) ' la] ade "” AS 0 e) . 
e a a lr a 
ou 48 44 | 8.95853 130 | 
E | 1 zo 12 A 8.95816 | 29 
2 ta DA 8.95777 | _ 
3 | 1. 2% sa 8.9137 | 
44 PA 2 e | 8.95698 
Es | 1 ss. 04) 895658 e 25h 
- 6114 26, ol! 8.95617 24 | 
E JE 26. 52, | 5:95576123 : 
8 | 1 2074 371 895534 | 22 | 
91.28 14 895 8.95492 2! 4 
10 (1 28. só) 8795450 ¡ 20 
ql 19 8.95407 | 19 
12 | 1 29 28 8.95363 | 18 
13 | :1 29 401 39.95320 ; 17 | 
14 ]r 29 4s|8952%7 16 
15 fin. 2290. 43153.95234. . 15, 
161 029. 35 |$.95$190 : 14: 
17. [Ar 29 21 |8.95141 | 13 
19 | 23 — 59|895104 | 12 
19. |1 28. 32|8.95060 | 14 |: 
10 | 1 27 8 | 8.95$017 | uo |, 
21 pu 027 + 1/8.94974 | 9 
22 | 1 26 31 8.94931 | 8 
23 | 1 025 38|3-.94889 | 7 
24 PEESBES ia Poco LS 
29 1 25 34] 8.945806 | 5 
26 | 1 27 239] 8.94764 | 4 
27 | 1 21 có) 8.94724 | 3 
28 | 1 19 44:| 8.94684 | 2 | 
291 18 161894645 | 1 
sed 1 16 42 | Bogóos | o 
9180S: 10 4 tub. 
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A Table of she Second Equation of the Meon's Node, with £ho 
Logarsshm-Sine of sbe Inclimatiom of ber Orbis, 


Mean Diftance of the Sun from the Node. 





o | Sigos M8 > S 

| Equation - a l Logar. 
dd. Sine. 

Cp 


No 
8.94567. 
B.94531 
8 94495 
8.94459 
| 3.94425 
8.94391 
$.94359 
8.94328 
8.94298 
8.4169 
1 9.24241 
8.94214 
8.94188 
8.94164 
894141 
8.94119 
8.94099 
-8.94080 
8.94062 | 


8.94046 
-8.94032 
8.94019 
8.94008 | 
8.93997 | 


__ 


de sr am la w po . ol e 





o6 URANOSKLOP1A 
A Table of the Latitude of the Moo%,, Exc. in the Syzygia's. 
Middle Diftance of Sun from ehe Moon s Node. 





























ADO SST a Ta oa ad, 
> Signo Ni | Inclinat, of the as > 
E Siga 6 S,. |Wayef the y in Sub. | 
5 ; Latimd 7 in El 3 
O E 1 00 |5 17 
1| 0 05 ,14]|5 17 
al 0 10 2815 17 
3 O FA 42 : 16 
4| 9 ¡TO no 56 Se, 165, 33 o 58 
5| 07 ario se 16 
061 OIE SE 21 |5 15 
71 052 1361.:33|55 14 
81 ¡052 (4126-4515: 14 
9] j9E% ¡46540.$2 (51 131) 23 
Lo] [HETERO 
11) (002 ¡ 37 1415: 11 
12 Tc: (02:+:.22]|5 10 
131 Y 07: 2815 09: 
14| T” ; 12 3419. .07. 45 
ela ARAS 58100 
16 1 22.0; 0 04 
17| E 17 42 15 03 
18| E 37 4215 01 
19) 1 37 ola 59 
soli Ea e 58 
21 I 47 po 56 
A E 52 244 54 
23| ! 57 1514 51 
24] 202 034 49 
a5|+ 2.1 0 AR 467 
Y A CO o! 3314 44 
27 | ¡2 16:00 M4 [4 . 42 
281 ¿39 . 20: 521% 3 
291. ] SRA 37 
30 pa 1.3» 003 [AE A AE 
dul ¡Sig Mn 11 Y Sóuih IEA 
| Sion s North ae Delcend. 
(0 AAIA4Aqqee E o2o2 o 


URANOSCOPTIA;, 


Loy 


4 Table of the Latitude of the Moon, Exc. in the Syzygias. 


Middle Diftance of the Sun from the Moon's Node. 


IES Too. 








laprrpo 
Ll 
Es 
Ya 
ba 


Sign 1 North 








Sign 7 Sourh 
PAgBIoS. ) 

2 ESO 03 
dd 33 
2 39 Or 
2 43 26 | 
2 47 39| 
2 52 08 
2 56 24 | 
3 00, 37 
3 04 46 
3 08 52 
3 12 54 
3 16 53 
3 20 49 
3 24 40 
31. 28 28 
3 32 12 
3 55 2 
3 39 28 
3 43 o 
32.46 _27 
3 49 52 
3 53 11 
3 56 25 
3099 3] 
AO? OZ 4,2 





Sign 4 Nort 


E os 
Li) 
mA 





Reduc. 
Sub. 
J dl 
6 00 
61.107 
6 14 
6 20 
14] 26 
6 31 
6 36 
6 go 
6 44 
POLE aado? 
6 50 . 
ó 52 
6 54 
6 55 
6 56 
6 56 
6 56 

OS 
6 54 
6 52 


| 
| 


LL «5 un ] 
+0 


$ Sign 10 10 Nora Deicend. add 





lo mio la coo 





E. 


198 URANOSCOPIA 


A Table of tbe Latisude of tho Moon, 8cc. in tbe Syzygia's. 
Middle Diftance of Sun from the Moon's Node. 
































a Sign 2 N | 
qa Sign 8 $. Reduc. fub. | * | 
a Latitude, UN 
a s ala Z | 
e E 
1 4 22 MTRS 53 ¿29 | 
2 4. 2a dx 7. 149. llo 
3 2 27 ni 5 37 £7 1 
414 29 E 28 26 | 
A A LN E 

6 14 33 54 5 09 
okas OA 30 

A E E ARAS 14 Sr O 

al Elio ID aer eones 

O AS lr OE, 

LESA 143... 320 da 1 Ó 

12 [4 45 04 4 04 

133. [4 46 38] 3 53 
19-14: 249-0913 —40 

a E ES A O 

16) 1 1:45=,30 347%. 3 pS de 
17 4 52 cool 23 02 3 
18 4 53 07. ¡, 2 49 ¡12 
19 4 54 081-236 UA 
20 4 55 05 | 2 22 To] 
”í 4 55 56 2 09 9 
A o IR IA 
23 | 4 57 22 1 4 YT Til 
24 | 4 y HE 58 Titi 26 6, 
25 4315399 :271.4 12 51 
26 | 4 58 su| o 58 44 
27 ls 59 10 O 43  3$ 
28 4 59 del 012,29 | 
2 14089 132 10 0414 100 
a Ue 0 OE O e 01 





Siga 10 south ? E 
Sign 4 North Defc, “add. 





2. Ma 
— A pi 
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A Table of the Hour! Motioas, Semidiameters, and Horizomsal 
 Paralaxes of the Sun and Moón sn Eclipfes, 

a a a a . 

| Mean Á- 


Tr, Hout-[Semidi-" | | Mean A- 














mom. (O ly Motion |meterof ll nom. O 
aná Y. || “eftbeO lebe Suu. and $." 
Si A E Denda pass +5 AAA 
oa [2 129 7 O | o 
NA PELS MEG E, 
10 2 =310N 49 | 20 
IS 2 23:15 49 15 
20. 7 23115. 5Ó | 10 
251 1. 123115 0.50 1933 
1 Q 2 2415 51 lo: 
5 - 24115 31 25 
opi 2 14 15 52 20 
1514 2 24115 33 15 
20 2 25115 54 10 
EA 2. 25/15 55 $ 
2 O | E T5l15 56 O 
A e VIE 25 
10 2 26/15 59 | 20 
15 2 26116 or EA 
“zo 2 27116 02 LO 
25 2 27116 03 5 
3 O 2 28/16 05 o 
5 y) 28/16 06 25 
Jo. 2 28/16 0% 120 
15 2 29116 09 1$ 
20 2 2>|16 10 10. 
col A 6. LUN a € qe 
4 O 2 goló AA IO 
5 A 1 001 [Ade] 14 25 
10 2 31] c6 15 20. 
15 2 31/16 16 15 
20 2 32118 17 10 
2d SETI LÓ 18 5 
5 19 2 32|16 19 o 
5 2 32116 20 25 
10 2d 6 Eo 20 | 20 
li 2 33 16 1 2 eS 
20 2 33/16 21 10 
25 2 33] 16 22 5 
LÓ O 2 33' 16 22 o 67 
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Á Table of the Hourly Motions, Semidiameters, and Horszonta) 
PaRa of the Sun and. Moon sn Eclipfes. 


1 | Er. Hour- Semidi- | Horiz. 

E é ly Motion ameter of Parglax 

| Jeftbe D. |ebe 2 4o0n [of y- 
] “fo. ni 





“| 29 33114 42153 25| 








30 11f14 53154 07 
301 22,14 55/54. 18 
390 36/14 ls 32 
go  soljí5  02|34 45 
31: 06/15, ¡.07,55 06 
31 23| 

2 I 42 

32 01 

32 23 

32 A5|15 31 56 50 
33 O8f15, 37|56 49 
3.5 32115  42|57. 09 
33 56115 48157. 29 
34) 2815 53/59, 49 
qa .,45115,1.59159, 09 
35 08116 04|58 28 
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Á ble of. the Moon's Eclipeic: Equation, and, Logarsthm of. her 
Diftance from the Earth, ¿o fupply 1 the Place of thar in my Sy- 
ltem, Pages 51, 52, 13: 









te 


la o 





HP — A A 





A —— 


| Logar. 


— +, A 


A A 





> |) 
E 3) 
ol 0... 00,  00|5.029668.| :30 
| ¡0 05. ,po|5.029664. | 29 
| io, 09). 58|5.029653.| 28 
Bo. ., 14, .,5615029633.| (27 
AN JO 1954 5.029606. 25 
pas] 0. 2.24 9. 54]5:929571-| 125 | 
Fr ¡O 20 $2 502952 9.124] 
q 19,1 341,401 5:029477.1 123 
8) 90 0 39. 1246|5029419.| 22] 
AP Sar Ab e 5:029353 | ¡21 $ 
16] 0." 49 '-,36|5.029274 1120] 
Lx 0 pS 3215029197 | +12 
00 59 ¡..22|5:029108 |: 18 
1" ..04.1.,14/5.029012. | 17 
Lem 1 no a ¡IÓ! 
LN a oo 5028 15 
os [; 548 5./028674 ¡(141 
Croodó 030 loba 1] 
E 23,1 Es 5.0284 11. | 12 
ae ! 33] 04 5-028268 1T 
Y, ESE A 5028118 10 
1 SR 52 5.027960, 9 
Eo Alo 16 5:027794 | . 8 
Dg, 54 ]5:027621 | ¡ 7]. 
11 56. 32450274301 6] 
a o 
12 an 011.00 5-02725% 1 5 
2. 03 12 49/5:027957% 11 4] 
2 ia 19 ME 026854, iS 
A 5.916643, ¡ 2] 
01.08) 5026425, |; Y. 
== a SE 5 026200- o] 
--Sigh...LL.- EE: ASIA | 
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The Table of she Moon's Ecliptic Equation añd Logarithm 
a continued. 


br 


Sign x- > 
AA AA ios, RAI o 
= 









Equation. 
F nl 











> Ena Logar 
2-23  32[g.026100| 39 
2.27 54|5025968] 22 
2 32 14/5.015728 38 
yc 1 2150354821 127 
2 40  44lso259m8] 25) 
2 45 noi5:.014967 | *5.| 
2 49  08|5.024699 | *+| 
2 53  14|5024424' 231 
ai 57 | “16 (5.02d4142 | 192 

1 A 1 1815.023859, == 


ERRADA o Ko 4-1 oli ya o || “wouy | 











101 3 5 18|5.023557 
1 DATO Ad 27 
l 3 13 02 [5.022944 | 18. 
'Ñ 3 16  s52l5.022618| *? 
I 3 20 3615.012304 16 
| 3 24 185.021974 | ?3 
3 29  s56|5.011638| 14 
Elia 30. 32 15:021294 193] 
1181 .3 35 o2|5.020945 ¡ *? | 
[ 10 ¡ Esani 31|5.020590 1 
20] 3 41 54 15.020228¡ 10] 
lar] 3 45  16|5.019860| 9. 
2 |3 48  3I1|5.019485| 8 
231.3 51 46|5:019105 7 
124] 3__54 545018718] 6 
251 4 58. ool:5.018326 | 5 
26|:3 : 1 0o0|5.017928 | 4 
2714 3 58/5.017523 31 
| 2814 6 so|5:0r7113. |. 21) 
9114 9 38) 5.016698 1 | 
£ CAD 20l:5.016277 | ol 








Sign 10 add 





The 
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+ TI 


A Table of the Moon's Ellipric a ana aci 0 pl ber 
Aso from the Earth, da Fo : 





a 2 E 
a 












_— — 





e 


a 

= 
Suu Ie US 
le ¿.Logar. : 

1D | -—-20 5.0162,77 ! 30 

15 04 [5015851 | 29 

20 

27 

26 

25 





4 

4 ) 

4 17 '* 36|5.015419 
4 20 > 10|5 014992 
OEA 35 BOLETO 


ZA! sal 5:014093 





¡ES 
4 27 - 14 /5:013690| 24 | 
| 4.29: 30|5:013193 | 23 
NS 4 31 36|5/012722 ¡ 22 
CA 033) 42ri5.o012255]| 21 
OR 38 011784 20 





37 34 5011309] 19 

39 + 225010838 | .18 

gr. 08l5.010346/| -13 
247 46|5.009358 | 16 | 


A A AA —— — 
n 





544" 20/5.009367 [+15 
45 50'5.00887 1 í 14 
47: 1645008371 || : 13 
48 34 15.007859 í 17 
497: 50p5007363 [611 


2 sl 


PEPA Ae E 





pe 
a] 
«les 
+ 
Sua 
A 
O 
O 
+ 
ES 
| On 
La 


F LN 
"¿E--ca | 





4 
Sy otosó 02, er ¡ 
56: 3615.093307| 


" omo 


+ Tha 
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A 1 


The Table ef the Moon's Elliprio Patios witb the Logarichin 
| ¡2% her Dates from the Earth, continued» 


pz E 

| | 
ni Sa | 
Logarirh. =j 





40|5.001510 |30 
52 |5.001074 |29 
5415.009537 |28 
5614.999998 | 27 
Soli9s9s58 [26 
2 42 la998917 |25 
2414:998375 |24 
o214:997832 123] 
34|+-997290 122 
- 0214:996747 [21 
2214.996203 (20; 
4014-995659 | 19 








| 34 4 14-995117 [18 
13 |ó4 0003520 5414993575 |17 
141.4... 51, 52,4:994033 [16 
[1382005907 48 [4.993492 15) 
lig0ooas 36/4.992952 (14 | 
MA An 20 4-992412 13 
8 fegeoo46 56|4.991874: [12] 
rigdoo.a3 s6l4.990803 |1o 
EAROO 1814:990270. | 9 
Y 200% 3414989739 | 8 
123 [o4r0038:: 4614989211 | 7 
l24 | AE E 6 
| 113: cof 4 a 5 | 
¡| ra co0:3; 44987640 4| 
[rr 200,39: sa 14.987124 3 
É E E : 15/4-980g0 2 
[271 |eroo asus Delaosb9591 et 
|| signs +A 
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.T.Table of the Moon's Ellipris Equation, with. the Logarighm:of 
ber Diftance from the Earth, continued. 


— Sign O 


nn A AÉÁk 





























z : o E mi Logar 
0) 40:123,.,1.30, 4955591 
¡RE 4AdA dl daa 4.98 5088 
Sha 15 24 4-9584588 
E | | 
is Fl4 reo ds 11 44 4984093 
4) 40212. 56: 4.983602 
54 4 LO 081 4:983116 
164,07. 10| 4992634 
la 04 IO|4-982158 
Sh 14 38.01 02 | 4:991686. 
91 3 To 1654 4.901220 
10d 3:54. -36|4:980759 
Ta 51. 1814980304 
LIZ 1 3.047. 57 | 4:939856 
¡13h 3:44. 24] 4979412 
RE 301240 50 | 41978975 
1151 37.03% 1,141 4:97854) 
161 3 .::33.. 25|4978120 
Ed 3 28029 AR 
18,3 102) 11052) 4-997293 
A9UJr 12 seo 0458 | 4-976890 
1201 317,1 :58|4:976494 
Te 3 13. 56|4-976106, | ,9 
422 3 ,,,09,. 4814975724, | -8 
23.1 13 ::005. >38|4:975351, | .7 | 
181113 220 Rdo 11029 [4-97492% [16 
25! 2. 57. .06|4.974629 |. 5 
26: 2. ,-52% .'.44|4.974280, [4] 
25.1 120401518 ) 4.97393% | 3: 
128: 2...43, ./:50|4.973607, | 02: 
29, 12.239.157 | 49973204, |. 1. 
39 2 64 10 [4990 [0 
i SP a ada oa 


1-3 ¡ The 
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The Table of the Moo'ó Ellipesó Equarión, wivb ebe Legatihn 


$. her Diftance from tbé Earth; continsed. 









Sienz. 15 «almbpi 
 EQuarion:_. 


a» 


y wouy| 






30 06|4.972665 
25  1214.97236 


eb Rua 
24 00% O: 








Zo+r +99 
15 5ola.riBo2 [244 
ir orlagirss4 [35 
o OS ETA ES 
j2. or 14[4971025 [%3 
s 56  14|4.970785 |22 |: 
Lo SL + 14 /4:970555, ze 
í 46 | 12l4.970335 [20] 
K 41 . 08|4.970126 |19 
pi 387 | 00|4,969927 * [40 | 
E 30 1 '32/4.969138 ¡7 
125 | dola-ó6oss9 |16| 
1 20  18|4.969391 |15 
o] idl4: 909232 | 14 
r 069  58[4.969085 |13 
1 04  40|4.969944 ¡12 
o 59. inla.968822 ly; 
lo 554  6214.968706 |1o' 
o ' 48  '42|4.988602 | y = 
22jo 43  2o 4968509 | 8] 
¿3o 37 “56,14988427 | 7 
ta) 03% doleóñass | 6| 
250.27  08Bl4968294 | 5| 
o. 21. ala 968244 E 
o 16 ' 18l4.968206 | 3! 
o to $1[4.968179 | 2] 
o 05 1614968162 | 1] 
| 00. .-00l4.968156 | o. 
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4 Table of dd Cursation of 2,3, L, P, $0 de ufed mito 
my SyRem. 


—Curtation Of Adios 
—— 0 —bk 
Signs | Signs 








ÉS 

qa E 

pl d : 

AAA dr E 

sua [fora an 

o: 0 GOA 

E O 201 * 

2 002 1213 

3, 2 225. 

Al cod | 37 

6. 8 262 ' 

e : 275, 

Es] 288 * 

10: 314 

11 321 E 

12 340 

13 353 

s4 366 

15 300: 

16 393 

17 406 

18 420 ' 

19 Ln A 
20 446 -| 10: 
21 459 'l, 9 
22 472 ' $ 
23 435 | e 
24 497 ' E 
25 ELO TA 
26 522 ' 4 
271 534 * 3| 
28 548 * 3 
29 558 * A 
39 ae S 
5 pa | E 

4 Eo-3 
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The Table of tho Curtation of Y, 3,14, and h, to de afed 
with my SyRem. 












































ll ¿Curration of Mars. > 
: dIgOs DIgns digas | 
o O I 2 E 
EA eE 

o] O 56 170 |30 
1 O 60 173 122]. 
2 | O 64 176 ¡28 
5 1 63 180 |27|: 

E r 7 183- [264 

pe EN 2 Tebo 186 |2 

550 2 78 189 |2 

7 3 2 192 |2 
Sd 86 195 
Ea LADO md a o e ato 0 
19 7 | -93 200 
11 8 407 202 
12 | o l—1OL 205 
13 11 TOS 207 
pude Eee | 109 209 
15 15 11 pl 211 7 
11317 SA EEE 
17 19 121 o a META 
18 22 | 125 A E 
uz a y 129 | 218 
20 27 e: RIZO," 
ZEN 29 HE e 
2211032 4 14d 1. 2222 Il. 
23 des] hagyr [ias | 
24 A El A | a 
a AD + | 1152 a [E 225. | 
43 7 1553 Pon 125 e 
470er , (159 3226. 10 
506 r :163 EAT E 
5303 | 1166. "FP -a26Ht 
Y Signs; E | od 
pai a : , 14 A a de Pl 
A id 
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The Table of the Curtationof R, O, A and T,, continucd. 

















>>. -— — Curtation of- Fupiter. pez > 
pS Signs | Signs Signs a 
ls [0 FI is 
3d UA ROO 
o Nos do DO 86 
: O 30 | 88 
2 O 32 90 
3 O A e A 
O o Sd NICO 
5 í 38 94 
6 17 40 96 
7 2 42 91 
le pZ. 44 99 
jp at yoo 
10 qe 48 -102 
a A 50 103 
12 | 5 2 104 
13 6 53. 1OS 
14 E 19-53 106 
15 8 57 107 
16 9. 59 108 
17] 10 | óL 109 
LO Pico 64 110 
19 12. 66 IDE. 
2 ¿13, 68 F12-- 
21 15. 69 113 
AS (lic IR 113 
2 18. 73 114 
a a) e 
25 ¿0 . 77 114 
a PE 10d AS 79 rg 
31:24. 81 115 
2812 83 115 
291 27 PA 
3D 13420" 15 86 Ni 
- í 1 t + í O l E g-— j z 
5 LLL de IEA Ed 


la The 


The Table of che Cuirtacion ef 9, ; 3, Z, añ h, conbinudd 








Fl 


SA E A 


pal aaa al reli 
o) 005 O Alp whom ol 
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URANOSCOPTA 


Cumatión: Of. Satitrn, zx 











dignos ¡ Signs 
o A 
A cd e 


A A —ÉÁ 
e 





E 0D; 


0 pq az € PSP 


Lo a A a MO 
E 00.0 MU) 


jp pel a 
A 
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Sigast | 
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21. 


A Table of'the. Inolinatioh, 'Reduétion and Curtation of Y. 





> Sign o N. A. .¡ Reduca, . 
Y [Sign 6:S. A: [:Sub, 
| Inclinarion. 
S- lo ¡ 1111 
ra A A TT 
y [O 07 19|:0 27 
| Ún, O 14, 36 'Q $3 
y |0 YI 54 |:L 20 
9 O AO IEA 
ma E AO ie A E 
610. 43 43/|2 39 
3 A O 50 59 3 05 | 
glo 58 1313 31| 
y sá 2 EA 
al EE ar cd 
Tr 19 4914 47 
a 1 26 5815 12 
138: 015111346 0613: 36: 
14 I 41 ¡ILIPOS 100 
Es pr 48 17|6 23 
16|1 55 19j6 46 
1712 02 1917 07 
1812 09 1717 31 
de a A AA 
APTA AO E 
DUELO: STO 133 
az "36 4518 53 
a y e A 
24 aa jor IEEE -eS 
2 [Ls OLAS 
mal :203 27/10. 05 
2713 10 oco| 10 21 
2813 16  aygito 36 
2913 “22% 55|lo: 51 
3013 A ¡a 
Juas Siga LE...) 
1 ; e 5 5 N.D. Add. 
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The Table of the Inclinarion, Reduétion and Curtation of Es 





























continued. - | 
| >= signi N. A. ¡Reduc Es 
| a 1 Sign«JES: A. Sub A E 
EP Inclinarion. Sl 
O 3 E 0 17 [11 30 
[6:44 35 35/11 29 | 
2118:1% 41 49 | 11 28 | 
31300214770 590 a 
+ LS, AN e E zo 
51.4 «DO 07 [12 25 
6l 4 06 04/12 24 
MONA ULEZE. 58 FLA 23 
Bi 4 17 46| 12 22 | 
ot bh 23 30-112 2 
¡Top 4 29 09/12 z 2 
11 4 34 43/12 19 
| (21 4 40 12112 18 
asii 45 36/12 17 1 
qual A cis9 — Ssje2 48 16 
Sl 4 00556. oygfr2 | ES 
| 1ób 3 OI 17112 14 
17135 06 19112 13 
PASTAS AAA 16/12 12 
| EA O -08|12 ? Er 
201053 420 54 | 11 JO 
a 5151257 3412 z 
221175 3qo 07/12 8 
| 231*51 234 33112 7 
| da ¿Shara bi de 
2515. 043 15/12 501 
261125 47 22 | 11 4. 
2711 £5 51 25|11 3 
El 55 22 | 11 Dl 
agl o ¿059 12fL£ 1 
ao| é Cor —sé[re oras o 
Sign ros. Dí LA a 
=4 “N.D. +Add: | Sub; 





"The Table of the Inclina 


E O [a o mol 18] *S1g 











ADA 
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Sign 2 N. A. 'Reduc. | 

















123 


tion, Reduétion and Curtation of $ 


continued. 




















Sign 8 S.A. +|Sub. > |Curt 
Inclination. Sub, 
= y Pla 1] 
02 5sÓ| IL 0712425 
06 32/10 5412473 
10 o2| 10. :39|2521 
135 26|lo /24|2567 - 
9 1610 4zlto. 0712613: 
OO USO A 
6 "22 s5l9  33|2700 
6 25 5119 1512741 
6 25 4018 562781 
6 31 2181 2 36/2820 
6 33 5618. 16/2858 
(3111 336..01:23. 17. 55/2894 
6.38. 4317 . 33|2928 
6 40 5517 11/2960 
5 430116 40299 
6 44 5816. 26|3021 
6 46 49|6  ,02|3048 
A E A e 
o a, ¡Om |S- 1 014 [23098 
e EE 3514 4 ino 
6 52 5614 2413141 
6 54 093  s8lzxs9 
5. - 5034132 03313196 
6 56 Dl OA 3191 
ARAS SMA EpC 
E 1413214 
6 58 1811. 4713223 
6 58 45|L.  21|3230 
6.39 ero0qjo. 5413235 
6 59 16|0 2713238 
6 59 2ojo 00/3239 
Sign o 5. D, me 
5 N.D, Add Sub, 





124 URANOSCOP 14 





GHATP. Xx, 
To find the-txue lor of 2he Nigbe by tbe Fixed Stars. 


'OR this:purpale -y oy «muft be .provided with 2. good 

Quadrant char will rake the Stars Altitudes to Minutes 
(or, if poífibile, to +15? ¿) «and “becaníe the Latitude of the 
Place of Obfervation ínutt always be known, before you 
can find the: our of «he ¡Night ; vit may:be done by Sed, IL 
of my Satellite, Aftronom) - : which Figure fhall here make 
ufe of, in an-Example of the Latitude taken bythe Altitude 
of two knoyn Stais,:in:order 10 >find alío the sue; «Hour of 


the Nighr. 


Example. Admir, Fan. 2, 1734, being in a certain Place, 
I obíerve the, Altitude of Capella:to-be 712 30" fhort-of the 
Meridian, anbi of ¡he Head of Andromeda 45% 1 demand 
she Latitude of 1he Place, and crue Hour of the, Night ? 


In my¡Syfem, Page 220, I find the Longitude pf Capella 
robe II 189 8), Latitude: 220 $2 "North. -Erom whence its 
Declina:jon: is 45% 42 Norrh, and its Righr Alcenfion 374% 
15; The Longitude: of Andromeda's Head, Y 10% 36", and 
Latitude 25% 41 North , And: confequently irs Declinarion 
-279 37" North, and Right Afcenfion 3580. 40. 


Now, for:the Lavirude of rhe¡Place of Oberatdn 


OPERATION. 


e 


vw , 


From RA of Capella 74 15 +360% 
Sub. RA of Andromeda 358 40 ! 


¡main atras aa, 


Rem. ¿A PB 715 35 


Eirfia 


Uxivoscoorrá. 125 


Firft, In the Triangle AP B; for thé Side 4 B. 
[+] F 


e 


Asc.t. BB 6223 6.318633 
To Radius 9o oo 10.000000 
SoSC.LAPB 75 35 9.396150 
Tot.DP. 2527 9.677517 
Erofhn AP 44 18 


: a CA 
Rei. AD 1851 





As ES. DP 253% Co, Ar. : 0.044331 


To C.S. AD 18 5 -9.916066 
So G.S. BP 6225 9.666100 
ToC.S. AB 6056 9.686491 


Secondly, For the Angle ABP. 


As S. AB 60 56 Co. Ar. pad 
ToS. £ APB 95 35 | 20 $124 
So S. AP 44 18 44114 
ToS. £ 4BP 50 4% 9:888699 


Tbirdly, For the Angle B AP. 


As S. AB 60 56 Co. Ar. q 058461 | 
ToS. £ APB 95 35 9.986124 
So S. PB 62 23 9-947465 


ToS. £ BAP 79 4 -.9.992050 


E Fogriblya 
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Fourthly, For the Bn gle Z AB. 


AB 60 56... 
sides] AZ 18 30 


ZB 44 00 - 
Zi= 123: 26 de SS Ea 
Half 61 43 A 61 43 
AB= 60 56 PE AZ "18:30 
AS e 147 X=43 1 
O r 
S, A B. 60 56 Co. Ar. 0.058461 
S.AZ. 1830 Co. Ar. .. ,00.498524 1 
S.X. Toa 9-835538 
xo Q0 A7. 8.135810 
Sum Logarithms' 13. 528333 | 
Half is the Sine 107 35? . 9264166. 


Double fub.. 21 La EL ZPB: 


From the 1. BAP” 4 e 
Rem. Me ZAR 57 354: 


Esfebly, For the Enea ZB A. 


AB 60 56 
Sides Je 44 00 








Az 18 30 

L=*1T13 26 : S 44 2002) 
Half 61 43 | a In El 24,3 
A B 60 56 7 B 44 00 
X = 00 47 Xx 17 43 


S. AB 


Ur Nao s.cóÓ Pta 


S. AB 

S. ZB E 
S. X 17 43' 
S. X OA 


Sum Logarithms 
3 Sine ls 4 45 


60 56 Co. Ar, 
44 00 Co. Ar. 


Doublejis 9 30=42 ZB 


FromABP 50 42. 


Pa 


Rem 41. 12=L£ PBZ. 


0058461 
0.158229 
e 
8.135810 
17. 83 5816 
8. 917908 


¿e 
Y 
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6. For the Side ZP, rhe Complement of the Laritude, de 


ln the Oblique-angled Spheric Triangle PZB, there are 
known ZB,.he Complement of the Alrimde of the Head 
of Andromeda 440, ¡PB the Complement of the lame Srar's 


a 


BASCAZB — 


To Radius 
So:S:C. 2 ZLBR 
To £. B Cub, 
From BP. 


Remalas CP 
AS CS: BC 

Toc s. CP 

So E.S..ZB 


To C*S. ZP 
From 


Rem, Latitude 


224 ; 


SER the Work. 


44 00. 10.01516%. 
go 00 10,000C005 
ADO12 9 576457 
36 00 9:-861295 
67.23 | 
| 26 23 
36.00 Co. BE 0.092042 | 
26 23 9.952231 
44,00. 9-856934. 
37. 12 9.901207 
90.00: | 
52 45 North. 


-Declination 6,2 23”, and the Angle ZPB 41% 12” (found in 
.:he laft Operation) ro find the Side ZP, che ESE of 
the Latitude of the Place. 
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The Angles at the Zenith are; - 


O ' 
AZB 152 59 
Angle FP ZB 105 08 
PZA JOI $3 
Z 360. oo Proof. 


Secondly, For the true Hour of the Night, 


The Right Afcenfion of the Sun is increafed daily about 
4 Minutes in Time; fo thar ¡f your Meridian differ from 
that of London 6 Hours in Time, then che Right Alcenñon 
will differ one Minute. * If the Difference of the Meridians 
be 12 Hours, che Sun's Right Afcenfion will diffcr 2 Mi. 
nures ¿ 1f the Meridian differ 18 Hours from London, the 
Sun's Right Afcenfion will differ 3 Minutes 5 and:ío:one Re. 
rolution round the Globe is equal to the Sun's Diurnal Mo. 
tion near one Degree, which is equal to 4 Minures:in Time, 
performed in near 24 Hours. —- a! ind 

Jf your Place lie to the Ealtof London, the Sun's Righ: 
Afceafion, proportioned as above, mult be fubtralted from 
the Sun's¿Right Alcenfion at London ar the lame Hour : Bur 
if you are to the Weft of London, the Minutes of the Sun' 
Right Afcenfion muft'be added so the Sun's Righr Alcenfon 
at London ar the fame"Hour. | | 

Asfor inftance ; fuppole Fanuary 2, ar Noon, under the 
Meridian of London the Sun's Right Alcenfion «be 1:9 :Elqurs 
41 Minutes 5 What is the Sun's Right Afcenfion ar ¿Bort St 
George in the Ef? Indies, and Poré Royal in Jamaica al 
Noon ? 

Hence, becaule the firlt Place lies 5 Hours, 24 Minutes to 
the Ealt, and-the larter lies 5 Hours, 4 Minures ro the Well ' 
of London, therefore I lubrradt-for the firít Place 1 Minute, 
and forthe lecond add 4 Minuveto and from the Sun'sRigh: 
Afcenfion at London thar Day avNoon, and I-have.the Suns 
Right Afcenfion ar thole Places feverally the lame Daya: 
Noon, as follows. : 


Fan, 2 
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h. ' : 


Fan. 2% at Nooh si Fi St. George ! So Púpal | 
Right Afcenfion ar ¿ Port Royal io 


The like is to be oblerved aé any other Time and Place, 


2. The Righr Afcenfion of the Fixed Stars alter but little 
for feyeral Years: Therefore as you find.them in my. $y- 
frem, Bcc. lo may you ule them without any [enfibie Error, for 
this Age. 

For e the Difference of Meridian Aldo: of any two 
. Stars glves the Difference of their Declination;s fothe diHfe- 
rence of the time of their Tranfits over the Meridian is the 

difference of their Right Alcenfions ¿and by havi ingthe La- 
hule of the Place, and the Meridian" Altitude, of any Star, 
you have alfo its Declination given, and vice ver/a, 

Here you muft alío note, that all the-Heaveoly Bodies 
have the lame Altitude that they have at London, 1f you are 
in the lame Parallel, altho” diftant 180% Eaft or Welt, at the 
fame Hour of the Day or Night.” 10 

As, for inftance ; (uppole you oblerve A rBUIOS to have 30% 
of Alritude at o a-Clock at Night at London: 1 fay, he has 
the fame' Altitude ar 9 at Night: inche: Latitude of 'Londor, 

alcho» the Place be Eaft or Weft:9o: Degrees, more or-lels 
from London : and this Property belongs to all the ei 
Bodies. | 

What I have faid upon this Head, Es netally belongs to 
seamen and Travellers > Butto thofe thar live any where in 
England, the Meridian-Diftanee 1s.but Jircle from London Eaft 
or Welt ; there needs not any fuch allowance ff the Sun's 
Right Afcenfion to be made. 

Now, in order to find the true. Hour oh bel Night, you 
muft firfe find the time of the Szar's fonthing ; which i is done, 
by fubrracting the Suz's Right Alcenfión from the Star's, bor- 
rowing 24 Hours, 1f need require 5 andaben, having taken 
the Star's Altitude, and from .ic fubtradted the Refraction 
an(weringy. you mult project..che Oblique-angled Spheric 
Triangle, .in which thére are given AZ, the Complement of 
the Star's Altitude, AP, the Complement of the Star's De- 
clination, and ZP, the Complement of the Latitude of the 
Place, to find the “Angle at the Pole, which is the time be- 
rween the Stars fouthing, and the time you are leeking ; 


which, l£the Star be fhort of the Meridian, muft be fubtra- 
K ted 
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ted from the time of fourhing ; but if the Star be paít the 
Meridian, the Angle ar the Pole muft be added to the time 
of the Stars fouthing 5 the Sum, or Difference is the trug 
Hour of the Night. | | 


Example.  Admit, Fun. 2, 1734, in the Latitude of 52% 
SN | j 48', the Altitude of the 
Head of Andromeda was ob- 
lerved 46 Degrees palt the 
Meridiane  I demand the 
true Hour of the Night? 


j 





OPERATION. 


h.. > 
Right Afcenfion of the Star, 23 55 
Right Afcenfion of the Sun, 19 40 
Remains the time of Southing, 4 35 
Now for the Angle ZPA. 
o JB 
ACTA? 62 23 
Sides y AZ 44 00 
y ZP 37 12 
Z= 143 335 = a 
Half = YI 47 a A AT 
AP = 62 23 - ZP = 37 12 


k a > 


A MC dd de E 
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o P 

SAP 62 23 Co Ar. 0.052533 

szP a GO Are 0,218533 

sX 24 35 9:75404.6 

SA 9 24 9:213055 
7 Logarithms —  — 19.239167 
Half Z=8. 24 35 — 9.6 . 9083 
Double 49 10=LZPA = 3 12 40 
Time of fouthing add A. 15000 
True Hour of the Night 7 27: 40 


Example 2. Admit at London, fan, 18, Y obíerve the Al- 
titude Of Pollux to be 50* fhort of the Meridian. I demand 
the true Hour of the Night ? 


| The above-mentioned Scheme may [erve Our turns well 
- enough for this purpofe. In which, ler AZ be the Comple- 
- ment of the Star"s Altitude 409, AP the Complement of its 
- Declination, 61% 21”, ZP the Complement of the Latitude 
of London, the Place of Oblervation qe 28!, to find ue 
Angle at the Pole ? 


F;rf?, For the time of Southing, 


h. P 
Right Afcenfñion of the Star, 7 18 


Right Afcenfion of the Sun fub. 20 47 y 





—d 


- Time of Southing 2, a 10 45 
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For the / at the Pole. 


ndo 
¡ABÚrTS 61. 21 
sides $AZ NEO 00 
LY OIDO 
IIS o NN | AE 
Ball cv69.. 54 69 54 
AP=  6x 21 ZP :3==330.29 
X = 8.33 X.=31. 26 


5.AP 61 21 CoAr. 0.056721 
208.22. 138..21:G0. Ar. 02061603 


E y 19737259 

SA 3 33 9.172230 

Z Logarithms 19.152378 

Half S. 22 08 9.576189 | 
h, Ll qe | epi 

Doubleda4 16=£LZPA= 2 57 4 Lubtradt. 

From the time of Southing 10:41.,0 

True time of the Nighe 7.4356 


Thus you [ee, how readily and exactly may the Hour of 
the Night be found at any Time and Place, when the Stars 
are leen ¿ or by.the Moon and other Planers: Bur then: 
will require more Labour, becauíe of their [(wifr Motion 1n 
Longitude. Burt when their true Declinations and Right A- 
ícenfions are found, the “Work is rhe fame, (except: the 
Moon) in finding the Z ar the Pole, the time of Southing, 
and from thence, the true Hour of the Night, 

And now Í am upon Explaining how to find out true 
Time, ir will nor be amiís to lay a Word or two to thofe 
whofe Bulineís it is to look after Time-keepers, as Clock 
and Warch-makers, every one of which generally has a 
Movement, which they calla Regulator. This is their Stan- 
dard, by which they ler Gentlemens Watches. 1 am very 
fenfible there are nor Two of thefe Regulators in London the | 
fame Time; yet they all tell you they are right, and that 
each his Machine keeps Time to a Miracle. But alas! 
when I come to enquire into the Foundation of their ga 


URANOSCODIAR “1133 


by whar they have [er their Regulator, one fays, he fet his 
by St. Paul's Clock, ¡another by the Royal Exchange-Clock, 
another by the Dial in Gray's Inn Walks, another: by Covens- 
Garden Dial, on a Day when there was no Equation ¿ ano- 
ther [ers his by the Temple-Dial 5 and poffibly, another by 
fome Dial on an Honfe-fide. Indeed, a Dial well made, and 
truly lec, will keep apparent Time true enough; but 1 know 
not one, altho' he can makethe Dial ever fo well, that can 
fer it true when he has done; fo that if the Dial be everfo ' 
truly made, 1f itis nor truly fer, it will give you wrong 
Time 3 and confequently, all Movements fet by fuch Dials 
muft of necedity err, altho? the Movement will keep good 
Time to what it was fet; yer becaule it was fer upon a 
wrong Bafis, the Time fhewn by itis falle, as ] have daily 
proved. | EE 


Now to put them all to rights, they muft learn fo much of 
Aftronomy, as will inform them of this matter, my Syfem, 
Vol. I. Prob. 17. and this Book will give any one ample' [a- 
tisfadtion. | | 

Now, to make this intelligible ro the meaneft Capacity; 
thole that are minded to be Mafters hereof, mult be provi- 
ded with a good A/ftronomical Quadrant, as mentioned ar the 
beginning of this Chapter, and is hereafter more largely de- 
ícribed ; and then, byrthe Laritude of the Place, and Alri- * 
tude of the Sun or Star, the true Hour of the Day or Nigh: 
may be found, which is the apparent Time; and becaule 
good Clocks and Watches keep equal Time, whatever the 
Equation of Time is, let your Regulator accordingly. 


Then on any of Days when the Equation vanifhes, make 
Obfervatión, and [lee if your Regulator and the Sun be 
together; 1f they are, then is the Regulator righr; elle 
not, N 

Make Obfervation on the Day when the Equation is the 
greatelt ; as, fuppole at the larrer End of January, 1f then 
the Regulator be 14 Minutes, 41 Seconds too faft for the 
Time obferved, then is your Regulator right, elfe not. 

And thus may you prove itany Day or Night at plea- 
fure, and keep irtochar juít Time, thar ir may be a per- 
fect true Regularor. 


1553 There 
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There is but one thing more which 1 have to remind my 
Reader of in this Affair ¿3 which is, 1f he [ets his Regula. 
tor by a Sun-Dial, it oughr not to be done early in the Mor. 
hing, or late in the Afternoon: For then the Shadow on 
che Dial is nor the true Hout of the Day, in regard the Sun 
harh then confiderable Refraítion, which makes the Sun 
appear higher than really he is; and the neárer the Hori. 
zon, the greater is this Error of Time fhewn by the 
Dial ; [o that all Sun-Dials go too faft in the Forenoon, and 
too flow inthe Afternoon, be they ever fo well made and 
truly fer. 


Therefore if you are fure of fuch a Dial's Truth, then if 
it is an Horizontal or South Erect-Direét Dial, fer your 
Regulators as near Noon as poflible: Forthe Refraction is 
the leaft, and confequently the Time is then the trueft. 

Butif you are to obíerve the Time by the Direction a- 
bove-given, ler the Sun or Star (if poffible) be an Hour and 
half, or two Hours from the Meridian; for the Altitude 
from Ten in the Morning, till Two in the Afternoon alters 
«but, little, víz. in a Ratio proportional to the Natural 


Sines. 


CHAP. 
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CHAP. XL 


How to obferme tbe Suns true Places osber Ways than is 
 Jhewn in tbe 411t Problem of my Syltem. 


—p the sehb Page of this Book I have told you, that rheíe 
Oblervations were taken with a new-invented Quadrant 
aníwering to a Radius of 270 Feet. Which Quadrant is 
made by Mr. Fobn Barfion of Chelfea, Watch-maker (where 
any Gentlemen may have them, either with, or without Se. 
conds) and has been try'd by feyeral able Aftronomers and 
Navigators, being found to aníwer molt exactly its intend- 
ed Ends, and to excel all orhers in theíle following Parricw- 
lars, viz. 


1, Irrequires no Shade from the Sun: 
2. Nor any yifible Horizon. 


, 3. "Tis not lo liable to be affected by the Motion ef the 
hip. 


4. An Obfervarion may be taken with ic in the Night (of 
which there are more frequent Opportunities than in the 
Day) either of the Moon or Fixed Stars, and the Latitude 
be thereby exactly derermined, 


5: In this Inftrument there is nothing required,bur that yóu 
fee the Object, víz. Sun, Moon or Star : Whereas in all the 
Inftruments now uled, there are more things than one re- 
quired, to be leen ar the time of taking the Oblervation ; 
befides the Difficulty of moving the. Mliding Pieces with the 
Finger, which, while the Obfervatoris doing, the Opportu- 
nity of taking the Obfervation is many times Jolt, 


6. Itdivides a Degree into 60 equal Parts, and thereby 
the Altitude is derermin'd to a Minute, and contequentlv the 
Latitude of the Place ro a Mile ar Sea. 


Es Tar 


136 U.RANOSCODPIA, 


That it does really excel all others in the forefaid Particue 
lars, has never been queftioned by any who has feen 1t, and 
is an experiencd Navigator: And it has been affirmed by 
feveral, that had there been fuch an Inftrument in ule in the 
time of Sir Cloudefly Shovell, the Loís of thar Honourable 
Gentleman, and.ot all thole unfortunate Perlons who were 
with him, had beenprevented. 0, | 


Therefore 1 recommend it to all Alftronomers and Navi- 
garors, ás the moft ufeful Inftrument thar was ever yet 
made. 








Hi I he . 
= e ES 24 1 270Feet, 
de as aa 1225 
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Given, the Latitude of the Place, the Hour of the Day, and 


the Sun's true Altitude 5 +0 find the Sun's true Place in the 
Ecliptic 2 


Example. At London, Y May 21, 1731, at 2 Hours P. M. 
Apparent Time, I obíerved, the Sun's apparenr Altitude 52 


Degrees, 13 Minutes, 15 Seconds. I demand the Sun's trne 
Place 2 


OPERATION. 


y o : mE 
Apparent Altitude 0052 30 015 
Refraction fub, AT 
True Altitude 


32 29 34 


P;4- 
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eftion- Draw the Primitive Circle ZHO, quarter it 
Proein and draw HO for the HéS 
rizon; fer off the Larj- 
tude 51% 32' from O to 
P, and from Z to a: draw 
oe y forthe Equinoctial ; 
with the Secant of 30% 
(the time fromNoon draw 
PES; and with the Co- 
Tangent of the Altitude 
379%30'26” draw the Pa= 
_rallel of Altitude COP; 
where this cuts the Merj- 
dian POS, which isat O), 
| draw che Azimurh ZON ; 
and laftly, draw O Y for the Ecliptic, and COD for the 
Parallel of the Suz's Declination. 
And now there are given (1.) ZP the Complement of the 
latitude 38% 28% (2.) ZO the Complement of the Sun's 
Altitude 33% 30' 26”, with the time from Noon = /.OPZ 
-30”,to find the Side OP the Complement of the Sun's true 
Declinarion. Let fal the Perpendicular ZR, and then 
Íay, 





AsC.t. co 38 28 oo 10.099913 
- To Radius 90 00 00 10.000000 
So C.S. LP 30 00 00 9937531 
To £, RP 34 31 47 9.837618 
As C.S. ZP 39-28 oo Co Ar. 0.106255 
To C.S. ZO 37 30 26 9:899425 
So C.S. RP 34 31 47 9-91 5139 
To C.S. OR 33 24 59 9921319 
Z, Sub. 67 56 46 
From 90 00 00 


Sun'strue Decl. 0 22 3 14 North, 


Now 
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Now in the Rect-angled Triangle YBGÓ are knowr the 
á4ngle BY O 230 29, and B() 227 3' 14”, to find Y (, the 
Suñ's true Longitude ? 


a É e 


AsS. LB Yo 232900 -: g.600409 


To SBO 22 03 14 9-574583 

So Radius 90 00 00 10.000000 

Tos TO 70 26 10 9.9741 

Sub, 2 Signs = 11 60 00 00 e 
Sun'in 1£ 10 26-10  Agreeing ex- 


adtly with the Calculation from my Tables. 


Note, The Equation ol Time is 3'3”, to be fubrradted 


from apparent Time. 

When the Sun is more than 45 Degrees from the Equino- 
¿tial Points, the Sines encreale lo very flow, that a few Se- 
conds in the Declinarion make a confiderable Alteration in 
che Sun's Place ; fo that it requires exquiíite Inftruments to 


make the Obfervations wirhal. : 


A a ca a IÓ E 


CHAP. 
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CHAP XII. 
How to find the Moow's true Place by Obfervatios. 


(WEN the Latitude of the Place, the Hour of Obferva- 
vation,with the Moon's obíerv'd Altitude, and the Place 
of the Nodes, to find her true Place ? 


Example: Anno 1731, May 7, at 10, ar Night, 1 obíerv'd 
the Moon's Latitude ar London to be 23% 591 105 whar is 
her true Place ? 


The true Place of her North Node was then 95. 82 481 

y | 

Before I proceed to the Solurion of this Problem, 1 fhall 
explain two ufeful Cafes in Sphericks, which are thele: 


1. Given two Sides, wich the Angles oppoíite to them; 
to find the third Side. 


RSU DB. 


As the Sine of half the Difference of the given An gles, 

To the Sine of half the Sum of thoíe Angles ; 

Sois the Tangent of half the Difference of the given 
Sides, 

To the Tangent of half the Side required. 


2: Given two Angles, and the Sides oppofite to them ta 
find the other Angle. 


R-U "LE 
As the Sine of half the Difference of the given Sides, 
To the Sine of half the Sum of thofle Sides ; 


So is the Tangent of half the Difference of the given /; 
To the Co-Tangent of half the £ required, 


And 
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And the three fides of any Spheric Triangle are leís than 


a Circle, or-360% : Alfo the three Angles taken together, are 
greater chan two Right, or 1800. 


Now, to proceed to the Solution of the Problem for the 


“Moon's Place, thus :- 


¿Anno 173E, 7 10 
«Equat. of Time add o 00 
Apparent Time 10 


Sun's Place 0: 
'Sun's Right Afc. 55 


App.Time from Noor 151 
R. A. M.Calz 206 
Medium Coli 4 28 
Meridian Ángle . 69 


Deci.Culm. PointSouth 10 
Inclin. JOrb=(SNe 5 


D. h. 


00 
04 
04 
19 
OZ 

00 
02 
02 
ol 


47 


009 





y) 


00 
OL 
OL 
43 
20 
I 5 
35 
55 
17 
50 
04 


Bo" In this Scheme 
the Moon is paft the Me- 
ridian by the Diftance 
B); which is the rea- 
fon that BD is added 
to $2 B in the Ta 
Work. 

1. In the Triangle $52B 
eare known, (1-) $2 e the 
Diltance of the culmina- 
ting Point from the near- 
et Node = 2% 10% ¿6l 
A 2.) The L B£2e = 
529.4”, the Obliquity of 


the or, (3.) The Angle Be £2, the Meridian Angle 690 
117" 5 to find the Angle $¿Be, the Angle thar the Moon's 


Orb makes with the Meridian, 


and the Sides $2 B and 


Be. By the 3d Axiom of Oblique Spherigks. 


1. For 


WEANoOS2órTa 


uz. For me unes 


Angle Be $? 
ica BS e 
Z 
Half 
XxX 
Half 
Side $ e 700 
Half 35 


AsS.HafZL £ 
To $ Half X | 
So+.Half Cr. $ e 


To +. Half X of unkown Crs. 


a. ASsCS. Half LL 
To CS. Half X 


So +, Half Cr. $2 e, 


To e. Half unknown Crs. 


Half X — and + 


Rem. Be 


Sum is the fide e ) 


J4t ) 


o , ” 
69 OL 17 
5 09 04 
74 10 2H 
37 05 10! 
63 53 13 
31 56 065» 
E a 
23 0 
Simi 
37 05 10 Elo ij AN 
31 56 06 9-7234,20 
35 23 OI 9.051440 
ed ci 0.9:794532 
37 05 10 Co Ar... 0.098167 
31 56 06 '9.928730 
35 23 OL -9:851440 
37 04 38 -9.878337 
31 55 32 
5 09 06 
Hs . 69 00 10 


3. For the a KR Be, which che Moon's Os makes 
with the Meridian, 


Ass. B £ 
_ToS,/_BefS2 
SOS. $3 € 


- TosS. Ases | 


Le 


70 47 12 


9 9702.14 


69 oo 10 Co Ár, 0.029839» 
61 01 17 | 
70 46 02 


9.975058, 
997511A 


Moon's 
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a] Pp LE 
Moon's Altitude obfery'd 23 59 ro 
Parallax Altitude + | o 50 57 
Sum a E 24 350 7 
Refraction fubtradt Om E59 
True Altitude 24 48 .8 
Complement = Y zz - 65. IE 52 


4» Inthe Triangle Z DB, to find the Angle Y, the Paral- 
lactic Angle in the Moon's Orb. 
DO. 0. 


AsS.3)Z 65 11 52 Co Ár. 0.042029 


ToS. 4 B 7947 1 9-975110 
Sos.BZ 67 219 4 9.965566 
ToS.L » 73 56 15 9:982705 | 


Complement 106 3 45 Obtule = Angle Z YB: 


Toe « Decl. 10 47 58 | 
Add Be 5.9 6 SS 
LB e 15.57..4 es 
+oeR SU 32 O 
24=BA 67.29 4 


5. To find the Side IB, the Opefation ftands thus : 


o * [E o o” 7 da , ” 


Angle ZIB 106 03 43 —*=106 345 24B 6729 4 
Angle ABD 7047 12-= 7047 12 Z) 65 11 52 


pres DARLA A — > pu 
DAS 196 50 57 CA TO IAE 1% 
Half 88 25 282 Half£/17 38 16%  Halfr 8 36 
o F ñ 
AsS.half Hof the given Ángles 17 38 16Co, Ar. 0.518559 
To $. half their 2, 88 2528 >  9.999836 
So +. half given fides 1 836 3.300010 
To 2. half DB required 3 46 27 9.818405 
Doubleis the fide HB. 7 32 54 paít the Merid, 
Add $ 3 69 00 10 
Sum is $28 | 76 33 4 »'s Dift. 4 Node; 


Place 
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Sa o p 8" 
Place of the Node 9 848 57 
Moon's Diftance from Node ínb, 2.110.734 
Rem. Orbit Place of the Moon -- 622 15 53 
Moon's Orbir-Pl. from NewTables 6 22 17 13 


e 


Difference 1.20 


Thus have 1 given two practicable Methods, by which the 
true Places of the Sun and Moon may be found by Obfer- 
yarion ar any Place in the World ; which, if ar the fame 
Hour their Places are calculated from' my new Tables, the 
Difference of Meridians berween that and Loxdon may be 


exactly determined. 


Example. Suppole Í am at q the 6th Day of July 
y731, at half an hour palt 1o ar Night, and oblerve the 
Moon' s Orbit Place (by rhe foregoing Mechad) to be Yg 39 
35'3''5 arthe fame Hour [ compure the Moon's Place from 
my New Tables, under the Meridian of London, and find 
her Place to be Y$ 4? 28. I demand the Difference of Lon- 


gitude from London ? 
OPERATION. 


Moon's Orbit $ Famaica VS 7 35 0372. 
Place ar London VS 4 28 3 2a 1o at Night; 


a 





Difference 20703 


Now fay, If the Moon's Diurnal Motion give 24 Hours, 
or 3607 (either will do,) whar will the Difference of he 
Moon's Place give >» What comes out, is the Difference of 
Meridians, if you took 24 Hours for the middle Term ; or 
the Difference of Longirude in Degrees, if 360% was the 
middle Term. 


Now 


JA4 


Aníwer 76% Jamaica lies to the Welt of Londox.. .. 


Example 2. 


Now (ay; 


o 
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o o A 


l£ 14 46:360::37 3 
60 60 


886 
60 
taa io O] 


53160 


197 
60 
11223 
360 
673380 
33669 


O 





——= 


53160)4040280(76 


37212 
31908 
31896 
120 
60 
e 


ALO e 


Admirar Fort St, George in the Eaff Indies; 


on the 24th of Auguft 1731, at 6h. 15 mins P.M. the Moon 
be obleryed in Libra 14% 98' and ar 6h. 15 min. at London. 


1 find by Calculation Mer Place to be Libra 179 zad. ., 


Y: de- 


mand the Difference uf Ea id London. and For 





Sr. George ? 
COPERAT a N. 
Moon's Orbit $ London 21724 
Place at Fort St. George 2 14 38 
Difference 2 46 


car 6h. 15' P.M. 


The 
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The Moon's Diurnal Motion is 12% 17. Now (ay, 


ó E 


o U 


E A a] 


60 


AAA A ar 


137 


0 


166 


IAS 


360 
| 9960 
498 


Í ¡ Emma sn 
137)59760(81* 
5896 
A 
800 


137 


En 


: 63 
Aníwer, 81 Degrees to the Eaft of Lendox. 


By :he foregoing Examples it is plain, that if the Moon's 
Place oblerved, be leís than it is ar Londor, by Calculation 
for the lame time, then the Meridian of the Oblervarion 
lies to the Ealt of the Meridian of London; if it be the 
lame, then the Obflerver is under the Meridian of Londox z 
but if itbe more than at London, the Place of the Oblerva- 
tion is to the Welt. 

And the reaíon is very obvious : Forthe Longitude of any 
Place from London is always equal to that which is meafu- 
red out by the Motion of the Moon, €3c. in the time that is 
elapíed between one Meridian and another: As in the laft 
Example, I have found the Difference of Longitude to be 
81% = 5h. 24/. Now the Motion of the Moon in that time 
15 29 46”, according to her Diurnal Motion of 129 17. 

And here Í give you to underftand, thar for every Minute 
that you mifs of the Truth of the Moon's Place, you will err 
27 Milesin Longitude, according to the Mean Motion of 
the Moon, as Í rhus prove : 


1139 1013510 23600 5112272 


| E 2. The 
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2. The Longitude of any Place from London may be found 
by obferving the time ¿he Moon is upon the Meridian of 
thar particular Place : For ¡f you find the time of.the Moon's 
Southing where you are to be, the lame that ic is ar 
London, then you are under the Meridian of London ; 
but if the time where you are be leís than at London, you are 
to the Eaft ; 1f more, to the Welt. 
Therefore if there be any Difference, turn it into Degrees, 
and then (ay, - | 
' 
Asthe Moon's Diurnal Motion, is to 360%, whar is this 
Difference, to work by a direct Ratio, and what comes Out, 
1s the Difrerence of Longitude. 


Example. Admit, fan. 9, 1731, lam arSea, in the Lari- 
tude of 42 + North, and obferve the Moon upon the Meridi- 
an of the Place at 10h. 17" P.M. apparent Time. 1] demand 


the Longitude of Obfervation from Lordon, and of whar De- 
nomination ? $ | 


OPERATION. 


dá no lL h. , 
[oon S Sbondoz;, +10 , ¡17 
Ro oa oblea os 


0: 12 = 23% 
Now Íay, 
As 112 48": 3609 e de 31' to the Eaft of London. 


N+B. This way of Reafoning will require moft aceurate 
Inftruments, and the greateft Care imaginable, in úug of 
them : For every Minute in Time thac you. €rrin:the rie 
of the Moon's Southing, will produce an Error of 408/Miles 
in Longitude, accordingro the middle Morion of. the/Moon, 
thus proyed : AS | 


AS 
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] to El ” o 4 

E As 13 19 35: 360:: 15 : 408 Miles: 

: Noté, 1 1n Time is equal to 151 1n Motion, which is here 
the third Term. | ( 

| GH. A PD. EI: 

| ña 

To find tbe Moow's Vifible Place. 


"pre Place of the Moon (and of all the Heavenly Bodies) 
is calculated as view'd from the Earth's Center, and 
this is called the True Place : Bur becaule we are removed - 
from thence 3984.58 Miles, when we view the Moon from 
the Earch's Surface, we do not behold herin the fame Place 
asan Eye would do from its Center; therefore my Bufineís 
in this place hall be to reconcile this matter, and make the 
whole Proceís as intelligible as poffible. 

When the Moon has no Latitude, then the 39th Problem 
of my Sy/ferm will aníwer your End: But becaule fhe has 
generally Latirude, more or leís, it will render the Calcu- 
lacion a litele more intricate (than is there fhewn,) as will 
appear by the fublequent Example. 


A A A ts ds e de ds de ES 


Anno 1727, September 15th, ar 10 arNight, at London, Ab- 
parent Time. 1 would know the Moon's Vifible Place. in 
Longitude and Latitude ? 


This being a Problem perfectly new, and arrended wirh 
fome Diffculty, 1 hall endeavour to make iras plain as polli- 
ble to the meaneft Capacity. 


1- With the true Place of the Node 115-219 337 58”, take 
out the Inclinarion of. the Moon's Orb, with the Eqtinoctial 
(Page 71, of my Syftem) 289 16! 44” 5 and chen [er down the 
Requiíites, thus: 


Given 


pa 
1) 
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Di ha” 
Given Apparent Time 1372y, September 15 08 00 00 
Equation of Time [ub. — 08 46 
Equal Time On CEA LA 
Moon's Orbit Place Fora New Tables 3% 25 07 47 
Reduction add e — 05 49 
Ecliptic Place a A a Ó 
Moon's true Latitude South Der 2 21 06 
Sun's true Place, =p =- ==. 3 06 59 
Sun's Right Afcenfion — ON SL 
Moon's Right Afcenfion 32 19 46 
Apparent Time from Noon add 120 00 00 
Sum is Right Afcenfion M. Celi 302 55031 
Complement 57 08 29 


Angle of Moon's Orb with the ¡Equinoéhal 28 16 44 


Now, for the Medium Celi in the Moon's Orb, €Sc. by 
Problems 27,28,29, 30,31, 32, 33, of my Syflem. Find the 
Requiíites, only here make uíe of the Obliquity of the 
Moon's Orb 280 16' 44”, inftead of the Obliquity of thel E- 
cliptic 23” 29/, 


f 
o F Ll 


As Radius e 90 00 00  10.0080009 
To C.S. Obliquity of D's Ob 28 16 44 9.9448 50 
So C.t. R.A. M. Cali 57 08 29 9.810168 
To C.£. of its Dift. from Y fub. 60 21 57 9755018 
From Arics, Ones 125. 00 oo oc 
Kem. »'s OrbitPlace on Merid.9 29 38 03. 

Butin the Ecliptic %% 00 38 35 


2. For the Meridian Angle in the Moon's Orb, 


o F Ll 


As Radius — — 90 00 00 10.000000 
To 3, Obliguity Orb 28 16 44 9.675561 
So €.S.R.A. M.C: 57 08 29 9734454 


To C.S. Merid, Angle 3'sOrb A 06 18  9.410015 


A 3. To 
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3. To find the Declination of the culminaring Point in the 
Ecliptics 
a] E ” 


As Radius — 90 00 00 10,000006 
To T. Obliq. of the Eclip. 23 29 oo 9.637956 
SoS. R. A. M.C. in Eclip. 57 08 29 9.924286 
To +. Declin. Culm. Point 20 03 00 9-592242 - 


4 To find the Declination of the Culminating Point in 
che Moon's Orb. 


Firf, Find the famePoint'sDeclination in the Ecliptic,as in 
che Third above ; aud alío the Medium Celi in the Eclipric, 
which in this Example is 2% 0% 38'"35"; from which Place 
in the Eclipric, always fubtradt the Place of the neareft 
Node, and you will have the Diftance of the faid Node in 





the Medium Celi in the Ecliptic,; which in this Scheme is 
equal to $4 5 15.200 59! 23”, the Angle $2 D-2% is the Me- 
ridian Angle inthe Moor's Orb = 752 6' 181 found in the 
Second, and the Angle ) $2 is 5% 10' 291, being the In- 
ciuda ofthe Moor's Orb and Ecliptic, and is 1hus ob:- 
fanta ; 
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o E mn 
As Radius on 90 00 00  J0.000000 
To S, grearelt X of Oblig. O 17 45 9.71279Y 
SoS.Dit->10 37 53 23 9.788270 
¡To S, add | | O IO 54 7.SOXOÓL 


Now you “are to obíerve, tharif the Diftance of the Moon 
from the Sun A «8103 
loo tE TE 


3, 4: 5, 9, 10, 11 Signs, add to 4 59 35 e 
0,1,2, 6, 7, 8 Signs, lub. from 5 17 20 | 


Sum or Difference is the true Obliquity of the Moon's Orb 
with the Ecliptic'ar chat time. 

So in the Example abóve iris 52 104292 a 

Now in the Triangle $3 De 3 we:are to find): 2%, which 
1s the Diflance of the Moon's Orb from the Ecliptic upon the 
Meridian 4:35 which being found, is to be '(ubiradted 
from the Declinarion of the culminating Pointin the Eclip- 
ric, ifthe Mocr's Orb lie be tween the Eclipriciand Equino- 
¿tial (as incehis Example 5) but to be added, ifthe 2Moor's 
Orb lies without, “as your own Reafon will always direct. 


Now for y ¿% lay, 


o Ps Da 
As $. Meridian /_ in Moor'sOrb 75 6 19 Co Ár! 0.014844 
Tos.) : 50 59 23 59-890439 
So S. Obliq. Orb and Eclip. 510.29. “| 8965129 
¡To S. ) Y add | 4 930 9.860412 


Now, becanfe the Angle of the: Moon's Way with the'E- 
quinoctial is morechan the Obliquity of the Eclipric; Y 4% 
muft be added to 4E 4% - See the Table in my Sy/fem, Pages 
71, 72 DE; á | 
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o ' F 

To e E Ainas in the Third uo too 00 
Sumis ED, the Declination of | 

the Cu Point in )'s Orb ADO 

Alt. Equator at London, 38 28 00 

Alt. M. a in the Moon" S Orb 14 18 30 


A 


4. For the Altitude of the Nonagefiime Degree in the 
Moon's Orb. ' 


o ' Y 
As Radius  ' m2 go 00 00  10.000900 
To S. Meridian eel 75 618 ,9.985156 


So C.S. Alt. M.C.in Moon's Orb 14 18 30  9:986319 
To C.S.Alr. Nonagel. Been 20 32 22  9.971475 


5. For the Dift. of Mid-Heaven from the OS De- 
gree in the Moox's Orb. 


As Radius . DE, 90,09 00 104000000, .. y 
“To C.S. Meridian , Angle ESTOS 9.4, 1001 5, E 
So C.é, Alt, M.C. in: Moor's Orb 14 18 30. 10.593372 

_To .Dift.M.C. 4 Non.Degr. + 44 46 36 *10,003387 

. Med, Celi ] 1n Moog's Orb: 93: 29 38 e ario 
Nonag. Degr. in D' s. Orb 11.14 24 39, 


| yu p 3 00 00 00 1 

: e 

Rem. e, Defcendant IAS 24 ESA S 000 
Moor's true” Orbir Place : "10, as 7 PENADO e 


Rem. ) hom the Deficnd: 2 10 43 s2l8 
From the Nonag. EESEES ¿0 1916.52. 


na o O 


2, URANOSCOPIA. 


6. To find the Moor's true Altitude. 
In this Seheme, E reprelents the Pele of the Moon's Orb, 


H 
Z the Zenirh, ) the true, and L the vifible Orbit Place of 
the Moor ; then is EZ, the Diftance of the Zenith from the 
Pole pf the Moox's Orb, equal to the Altitude of the Nonage- 
fime Degree in the Moor's Orb 20% 32' 22"; )Eis always 
Known to be 90%, the diftance ofthe Moor from the Pole of 
her Orbit; andthe Angle » EZ being the difference berween 
the Moon's Orbit Place, and the Place of the Nonagefime 
Degree in the Moors Orb equal to 19% 16! 52”, to find 
:Z ), the Complement of the Moon's true Altitude, | 
Let fall the Perpendicular DZ, and then lay, 





4 Q Fo 4 : ; 
[ As Ct ZE Alt. Nonag. 203222 10426351 
To Radius ga 00 00 10.000000 


SoC.S. £ JEZ Dif.Lon. 19 16 52 9:974931 
To £. DE, the 4th Arch 19 28 35 9.548580 
From 3E 90 00 ooalways the fame. 


Remo DD, the sth Arch 70 31 25 
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As C.S. 4th Arch = DE 19 28 35 Co Ar. 0.025589 


ToC.S. sth Arh='DJ) 70 31 25 9.522989 
So CS EZ Alr. Nonag. 20 32 22 | 9:971475 
To S. O », the true Alr. 19 20 23 9:520053 
»¿ For the Parallactic Angle = H ) O in the Moon's 
Orb» 
O F 1 
As Radius 90 00 00 10,000000 


To +. O) her true Altitude. 19 20 23 9.545274 
So C.r* Hd, 24oon from Delcend. yo 43 8 9.543851 
To Cid H) O, the Parall. Angle 82 56 51 9.0891 25 


8. For the Moon*'s Horizontal Parallax. 


1. For the Moow's Eccentricity; 


j PALA LA A 

As S. Equation Apogton 6 00 49 Co Ar, 0.979785 
To the conftant Number 11731: 4-069354, 
So $. double Annual Argum. 35 28 22 9.763664 
To the Moox's Eccentricity 64.983 4-812803 


But more Correctly thus: Suppofing rhe Logarithm of the 
mean Diftance of the Mpon from the Earrh to be 10.0000000. 


, R UL E. 


To the Exceís of the Co Secant of the fecond Equation of 
the Apogeon above the Radius, add the Sine of the Double 
of the Annual Argumenr, «and the Conftant Logarithm 
8.0691869, and you will haye the Logarithm of the Moox's 
true Eccentriciry at that time. 


OPE- 
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ll 


OPERATION. 


Second Equation of Apog. 60 49 CoSec; 9797852 


Double Annual Arf. 35 28 22 Sine 9. 763 6646 
¿Conftant'Logarichim a. - S:0691869 
Logarichm of the Eccentricity, 8.812636) 
Rejedt 4 from Characteriftic, then 64958 4-8126367 


2. For,the MOoRS Diftance from the Earth, . 


1501591 1067 a. Fa 
'AsS. Ellipric Eqháción | 3.2225 Co Co Ar. 1.230479 
To double Eccentricity 129966 Eo PELS] 3029 
So S. /_ at upper Focus —- “290/6008 1 901 109686966 
To Dift. Moon from the 2. 1974173 6.031074 


Burt more correctly, 00 fuppofing the Pobaridin of the 
mean Diftance of. the Moon from Gto be 10/0600000. 


RUL E. du6R 


Táke: the Sum “and Differendani berween “htltime Ano. 
maly and. Angle of the NU PBEE e , And alto the half of 
Sum and Difference. 

“Then to the Sine of the Angle" at the Up Este add ' | 
the Excels of the Co Secant above the Radius of the half : | 
Sum, and the Secant ofirhé. Radíus of the half Difference : 
The Sun of thefe three fhall be the true AL at ot thc | 

Eo the Moon from the Bart. ama ado] 


Example to.the timesabove. AMSrngiAs 


" de A 
E f SA Py 3 A 
| po a Y A «0 
" 


a 
I 
E AP Ro 0 PPP a e ¿dd + a ener e 


OPERA. | 
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OPERATION. 
| É ss, o.ror 
Angle at coa Focus 11 053 5% Sine 9.6871325 


a 





Pr 


Jum | 10.5. 13 14- 
Half 5.236 37 CoSec..  .3362300 
| ES 0 
«Difference: - Có 3:25. 30 | 
Half O 1 4245 Sec: :Ó00 1940 
Y — A 
Logar. of Moon's Diftance from the Moor» 10.0235565 


3» For the Moor's Horizontal Palio in the SyxIg 10 


. Now becaule Sir' Ifaác 'Netbton makes the mean Horizo- 
tal ParaNax of the Móon 1n the Sy0gras 57 2301, “and Incrhe 
Quadratures 59 40%, the difference “being: 2110'=.136", 

therefore we muít find what'it wi be 'to the Diítance of;the 
Moon from the Sun at any particular time, thus, in the Ex- 
ample above the diftance of the Moon ffom theSun is 4% 220 


6 37» 


Now fay,. E 
As Radius : 90 00100 fos [0000000 
Towhole diff. of 9,08, ando a 1201 2,113,943 
SoS. Dit. 3) a O Ñ 57:53:23 9.788270 
Tother4rh proporcional Number TROL O2 13 


Then, 1f the Diftance, of the Boer from the Sur 


beS 9 1,2,6, 7,8 Signs, add to 57 502 be Snm or 

De 3405.9. 10,11 Signs, lub. from 59 40 Difference is 
the Parallax, Accordi inge to the Diftance of the"Moon from'the 
Sun atthat te 5 fon: the Example above, the: proportional 
Number 1! 19" 85 '1S O be fubirádied: from: 59 do”, “there re- 
mains 58/10'1. +7 ' hs 


Now for the Horizontal Parallax of the Moon, lay, 


1 
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_ Asprelent Dift. of HDaiO cia 10.0235565 
To the Mean 10.0000000 
So S. Horiz. Parall. of Dif. 3110 580 20' 8.2296079 
To $. true Horizontal Parallax SSL 8.2060514 

9. For the Parallax of the Moor in Altitude, 
p Vo or 
As Radius —t 90 00 00 10.000000 
To C.S Moor's Altitude 19 20 23 9-974775 
So S. Horizontal Parallax O 55 15 38.206026 
To S. Parall. in Altuude Lp o 52 or 9,180801 
10. For the Moor's Parallax in Longitude. 
o m3 
As Radius 90 00 00 10.000000 - 
To C.S. Parallaótic Angle 82 56 51 9.089123 
So $. Parallax in Altitude 00 52 01 9179901 
To +£, Parallax in Longitude 00 06 24 7.269024 
11. For the Parallax in Latitude. 
o ' E) 
As Radius 90 00 00 10,000000 
To S. Parallax in Múcide 00 52 OL 8.179851 
So S. Parallatic Angle 82 56 5£ 9.996701 
To S. Parallax in Latitude 00 51 38 8.176552 


12, To find the Parallax in Longitude by the Log, Logar., | 
OPERATION. | 


oO ' HH 
Horiz. Parallax of the Moon oo 55 15 LL 2.964181 
Altir. Nonagefim. Deg.in ) Orb 20 32 22 $. 9.545124 
Dif?. Moon from Nonag, Degr. 19 16 52 $. 9.518781 
Parallax Longir. of the Moon oo 06 24 LL 9.028086 


13. To 
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13 To find the Parallax in Laritude by the Log. Loga- 


richms. | 
OP E RSAUETDO Ni, 
Horizontal Parallax of the Moon oo 55 15 LL 9.96418+ 


Alrir. of Nonag. Degr in Y» Orb 20 32 22 C.$.9:971475 
Parall. in Latitude of the Moon 00 51 44 LL 9.933656 


N.B Becaule of the Smallneís of the Triangle CIL in 
Page 152, the Sides may be reduced into Seconds, and o re- 
folved as a plain Triangle. 

And becauíe the Moon is in the Occidental Quadranr, 
the Parallax in Longitude muít be fubrradted ; [ee my Syftem 
Page 179- 


o 4 " 


Moon's true Eclipric Place Y 25 13 36 


Parallax in Longitude [ub. 6 24 
Moon's vifible Longitude ¿Y 25 07 12 
Moows true Larimde Sourh 221 6 
Parallax in Latitude add 51 38 
Moon's Vifible Latitude South 3 13 07 
Moon's true Altitude 20 12 483 
Parallax in Altitude fub, 00 52 Or 
Moon's vifible Altitude 19 20 47 
Refraítion add 2 38 
Moons Altitude correéted 419 23 45 


By what goes before, it is plain, that the Parallaxes and 
Refraltions are of a contrary kind, viz. where the one 
is added, the other is fubtradted, ES contra ; lee my Syfiem, 
Page 177. : 

Note, When the Sun and Moor are not conjoined,«as in the 
Example above, chen you muft find the Parallaxes of. the 
Moor, and not of the Moon from the Sur, as is done in the 
next Example, 


In the Triangle DEZ, a certain Author adviles to find 
the Angle E>Z, and thar fhall be the Complement of the 
Paragllactic Angle: But this never holds true, but when 

the 


158  URANOSCODIAS 

the Moon is at her greateft Limir of Latitude, or ¿o De: 
grees diftant from her Nodes: For then doth the Circle of 
Longitude EJ fall ac right Angles upon the Moox's Orb, and 
never elíe ; o tharar other times you mult find the paralla- 
¿tic Angle, as I have Mhewn above. 

Alío, if you would find the Parallaxes by the Table of the 
Parallaxes heréunto annexed, you mult enter with the Alri- 
tude of the Nonagefime Degree, and its Complement in the 
Moon's Orb, and nor in the Ecliptic; for when the Moon 
has Sourh Latitude (as iunrhe Example above) the Altitude 
of the Nonagelime Degree in the Moox's Orb is lefs than it 
is in the Ecliptic; but when the Moor has North Laritude, 
then "cis more. Aten 


14, For the Moon's apparent Diameter at the lame time, 
Here are three things to be confidered. 

1. In reípect of the Florizon. 

2. In reípect of the Moon's Altitude. 

3. In reípeét of the Moon's diítance from the Earth. | 

For Sir 1/44c Newton has determined the Horizontal Semi- 


diameter in the Syqigías 151 45, and in the Quadratures 

15' 31” 43 therefore we mutt firit find what the Florizoncral 

Semidiameter will be, in refpect of the Diftance of the Sun 

and Moon at any given time, ic will always hold. 
o F 


UN] 


As Radius a 99.00 00 10.009000 
To the DIfE. of Semid. in Y, 2,and O 13.5 1.130334 
So:Si Diltance D10 031.53 23. 9:758270 
Tothe 4ch proporrional Part 8.3 0.918604. 


Now oblerve, if the Diftance of the > fromthe () 
b 0,1,2,6, 7, 8 Signs, fub. from 1 5 4s 07 the Sum.or 

2 3,4» 5+9,LO,1 1 add to 15 315 Difference:is the: 
Horizontal Semidiameter 1n relpect of the Diftance of che 
Sun and Moon at the giyen time, 


SO 
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So in the Example before us, the Fourth proportional 
Number 87.3 is vo bé added to Y5' 31%5, and the Sum 
15'39".8 is the Moon's Horizontal appareñt Semidiametcr, 
according to the Diftance of the Moon from the Sun 4% 270 
' y 
ln the 340h Page of my Sy/tem of the Planets demonfirated, 
l have proved, that 10 Heavenly Bodies are nearer the Ob- 
ferver when on the Meridian, chan when in the Horizon, by 
near the Earch's Semidiameter : Whence it is manifeft, that 
the Apparent Diameters Of the Planers are leaft in the Hori- 
zon, and greareít inthe Zenith ; and are to each orher at 
thoíe relpeétive Diftances, as the Sines of thole relpective 
Diltances from the Zénirh. 


For this purpole I háve annexed the following Table, 
which enrer with the Moon's Altitude 19% 2023"; and be- 
caufe he is nearer tie Ápogeon than the Perigeon 
I take our the Auginentation of her Diameter 10”, there 
fore the Moon's apparent Semidiámeter in relpect to her 
Altitude is 15! 44”. 


Lafily, For the true appareht Semidiameter of the Moon 
in relpedt of her prefent Diftánce fróm the Earth, 


A nel 
4Asthe Horiz. Parall. of Dit. 320 58 20 Co Ar, 878 
To prefent Horizóntal Parallax 55 15 358 
So Apparent Semid. Altitude 15 45 5810 
To true Apparent Semidiamerer 14 55 6046 


The Table is thus made : 

The Moon's Zenith Diaméter exceeds her Horizontal in 
Perigeon 36”. 1 would know, how much her Horizonta! 
Diameier muíft be encreafed ar che Altitudes of 30 and 60 
Degrees leyerally > 2] 


Argú 


160 


URANOSCOPIA, 
To Augment the Horizontal Diameter, 
: 











Alt. O ¡The D's ¡The D's[O's Pa-| 
and D | Apog. ig. prallax. 
O MH mi 
O O | 10 
e) 1 10 
4 E 10 
6 3 10 
8 á 10 
10 5 10 
12 6 10 
14 7 10 
16 9 10 
18 9 10 
20 10 10 
27 11 10 
24 | 12 9 
26 12 0 
A 9 
BECA PACTA EN 
32 15 > | 
34 16 8 
36 17 8 
39 18 8 
42 | 19 7 
45 20 7 
49 | 21 7 | 
$1 22 6 
54 23 6 | 
57 23 6 
60 24 5 
63 25 5 | 
66 26 4 
69 26 4 
127 3 | 
75 27 3 | 
738 | 28 2 | 
81 28 2 
84 28 1 
87 28 1 
90 29 O 
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OPERA CEFO5N S: 


o F 
As Radius — — 99 O 10.000000 
To Dif. of Horiz.and Zenith Diameters 36%  1,556302 
So S, Altitude ) alo 30 0. 9.698930 
To the Quant. to be added to Horiz Diam. 18 1.255272 
Again, 
OA Lia | 
As Radius eres — go 00 10.000000 
To Dif. of Horiz. and Zen. Diam. 36 1556302 
So $. Alr. D == 160: 00/f 7 p1:19:9037531 
To Quant. to be do to Horiz.Diam. 31 L 493833 


And after this manner is the Table calculated ; in which 
is alío given, the Sun's Parallax aníwering to the Altitude. 


————_ 





a 


15. Findthe Greateft and Lealt Horizontal Parallax' of 
the Moen in the Syz¿g:ia. 0 


1. For the Leaft. 


As the Greateft Diftance of » 1 9 : 6,0280736 
To the mean Diftance — == 6,0000000 
So mean Hor. Parall. in the Syzigia 57% 301 8.2233523 
To $. Leaft Horizontal Parallax 53 54 8.1952787 
2. For the Greatelt. | 
As the Perigeon Diftance pf Y 19 59700320 
To the mean Biftance e 6.0000000 
So $. mean Horizontal Parallax 57 30" 8.2233573 
To S. Greareft Horizontal Parallax 61 56 9:2533253 


The Table:in Page 11o, differs a Ímall matter from this 5 
becauíe thar Table is made ro a as well for the Moon' s 
Écliple as the Sun's | 


M 16, To 
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16. To find the Moon's Greatelt and Leaft Apparent Se- ( 


midiamerer in the Syx1gra. 


1. For the Leaft. 


4 


As mean Horiz.Parall. in the Syxigia 57 30 LL Co Ar. 815 
To the mean Semidiamerer 15 45 5809 
So Apogeon Horiz, Parallax 53 54 466 
To leaft apparent Semidiameter 14 46 6090 


2. For the Greareft, 


PP 


As the mean Horizontal Parallax 57 30 LL 183 
To the mean Semidiameter 15 45 5009 
So Perigeon Horizontal Parallax 61 36 114 
Z1g9 | 
To Grearelt apparent Semidiameter 16 52 5510 


Example 2. Let the Viñible Place of the Moon be fought 


ar the rimé of the Vifñible Conjunétion of the Sun and Moon 
Anno 1737, February 18, 3h. 4' 22! ar London. See the Sy- 
sopáis, and mark it well. 


d. h. É Fl 
Given Apparent Time 1737, February 318 03 04 22 
Equation of Time add 12 43 
Equal. Time > — 1 03 17 05 | 
Moon's Orbit-Place — 11 11 30 35 
North Node —— cos 05 17 $7 29 
Argument of Latitude 05 23 33 06 
True Larirude Mocn North Def, 00 35 33 
Reduction add — « 01 32 
Ecliptic Place a L1 IL 32 0% 
Sun's Place -. AER 11 11.08 de 
Sun's Right Alcenfon eS 342 36 33 
Apparent Time from Noon add 46 as 30 
Sum is Right Alcenñion Med. Coli 28 42 023 
Angle Moon's Orbit with Equinoctia! 18 54 08 
Angle Moon's Orbit with Eclipric 05 16 29 


Ur 


DF 
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Diítance in the Equator to be fubrradted 
Culminating Point in the Moon' Orb 
Meridian Angle in the Moon's Orb 
Right Afcenfon Med. Celi Moon's Orb 
Declination of the Culm. Poine Moon's Orb 
Altitude Mid-Heaven in the Moon's Qrb 
Alt. Nonageíime Degree in the Moon's Qrb 
Nonageíme Degree in the Mooa's Orb 
Delcendanr le 
Moon's Orbit-Place from the Defcendant 
Moon from the Nonagelime Degree 
Moon's true Altirude 
Paralladtic Angle in the Moon's Orb 
Second Equation of the Apogeon 
Annual Argumene 
Mean Anomaly of the ) 
Angle at the Upper Focus 
Ellipric Equation 
The Moon's Eccentricity 62435 
Diftance of the Moon from the Earch 
Horizontal Parallax of 3109 
Moon's Parallax in Altitude from the Sun 
in Longitude »130 
in Latitude Ya O 
Moon's apparent Semidiameter 
Moon's true Eclipric Place 
Parallax Longitude [ub. 
Moon's Vifible Ecliptic Place 
Moons true Laritude North Defcend. 
Parallax of Latitude 
Vifible Latitude » South 
Moons true Altitude 
Parallax in Altitude of the Moon (lubtrad 
Viñible Altitude of the Moon 
Refraltion add 
Viñble Altirude of the Moon corsreéted 


e a + 


Mo 


* HA 


11 


1 ( 


11 


a A 


11 


03 55 


02 
00 
22.4 


53 
50 
34 
36 
14 
11 32 
34 
10 57 
35 
36 
00 
18 33 
00 50 
17 43 
02 
17 45 


208: 


Logar: a Y 
6.032457 
14d 


25 
35 
27 
57 

6 


50 


18 
33 
E] 
54 


$7 


35 
22 
30 
¿2 
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“+Thefe Parallaxes' may'all be found in the Tables of +Pa: 
rallaxes; and by the Eopiftical Logarithms, exactly agree: 
ing wirh what was found before by help of the Parallactic 
Angle; and Parallax in Altitude. 

¿OBy! which it appears, thar when you have found the 
Alttude+of the Nónagefime Degree in the-Moon's Orb, 
and the Diftancé of the Moon from the Nonagelime De- 
gree, char then you may find the Parallax in Longitude 
and: Latitude by the: Logiftical Logarithms more fpeedily 
than by the Parallaétic Angle. | 

“*"Ebis Method of mine, of finding the Nonagefime De- 
greé inthe Moons Orb, €Sc. was entirely unknown to the 
thie “Andients, and confequently the Moons true Parallaxes 
were'never truly found cilllnow ; as I have proved by many 
Examinations of the Works both of the antient and modern 
Altronome:rs. | 

¿They never knew a diredt Method of taking the Nonage- 
fime Degree in the Moons Orb, for want of alcertaining the 
true Obliquity of her Orb with the Equinoctial and Eclip- 
tic; la Problem as ufeful in this Science, as che Light of the 
Sun is to the Eyes. | 
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Of the Moo's Mean Motion, and how the Aticipations 
of the New Moons may be found.by the Epadks. 


Al my  4ftronomical Definitions, Vol, IL. of my Syfem,. 1 
have given, under the Word E R 4, fuch Periods “of 
Time, as are, moft uled in the known World : And becaule 
ic is by the Sun's (apparent) Motion that we mealúre Time 

1 hall make it my bufineís in this Chapter to hew, how the 
true and mean Tropical Years are found, with their juít 
-Lengths ; which from my Aftronomical Tables ftand thus 1 "> 


sn us aia [Me 17 


E an. e -— . 


True Length of the Tropical Year 365 5. LES 
The Operations of the mean Times ftand thus ; 
a e dc USE S SD EL Pd 


1733 [9,2058 21,00] 1754 [920.441 0.0 
o 








Mar.11 2. 8 59 42 00| Mar.1J1|2 .S 59 42 0 
0h. 471 E 55 491 6 14.47.00 
2941 EXI 1036 .1:28_43,.0 

O iny|jo o 00 00 oo] 31 1 56 23 
EY Y Is Ae 3/4 





OQ inyjo 0 0 0 O 0 
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From the mean Time that the Sun enters Árses 1734, take 
the mean Time thar he enters Aries 1733, and the Differ- 
ence is the true time of ihe Length of the Tropical Year, 
ae the Work ee dl 


8. 'h. TA A LL 
1734 (Sn in Aries G ¡March 11 6 36 31 15 
ami mean Time? March 11 2 47 29 00 


Tre Lengrh of the Tropical Year 365 3 49 02 15 





In the next place, we mult find the true Length of the 
Lunar Year. 

Ín order herennto, we mult firlt find the true Length of 
each mean Lunation, or the true lengrh of each Synodical 
Month ¿ which multiplied by 12, will give the Length of 
the Lunar Year, whole Difference from the Solar Year 1s 
the Epad, as is manifelt from the following Work. 


de h, E pH ll 
The Moon in one Four moves.nearly_ 00 00 32 56 2) 
Which makes the time of one Revolution 29 07 43 07-00 


This known, then, either 'by the Single Rule df Three 
Direct, or by my Afironomical Tables in the Second Volumn 
of my Syftem, You will find the Sun move 1n that time (ac: 
cording to apparerirmiddle Motibn) Y6* 55' 46" the Moon 
(according to méán 'Motion) “will move 26? 551 got in 
days, 1 hour, 3'min. 2 lec. “and he Sun in thar time, 2 degr | 
o min. 52 fec. Pc. as is here ler down. 


Ñ 


Time Ys Revolution, (O) moves sn that time 
dia | A 
27 7 43 07 26 55 46 
2 1 03 02 2 00 52 
3 40 09 09 03 | 
16 29 dl | 
01 14 03 | 
os oo 12'” 
29 12 44 6 29 62512 


By 
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By chis itappears, char che mean Time between one Con- 
iunétion and another of the Sun and Moon, is 2y Days, 
12 hours, 44 min. 6 lec. which multiplied by 12 Months, 
gives 354 days, 8 hours, 49 min. 12 (ec. for the Lenguh of 
the Lunar Year ; which taken from the Solar Yeaf, 363 
days, 5 hours, 49 min. 2 [ec. 15”, leaves 10 days, 20 hours, 
so min. o fec. 15” for the Epatt. 

Or, the lame may be found, by adding the time ofrhe Lú- 
nacion, 29 days, 12 hours, 44 min 6 Tec. to it felf 12 times ; 
and then the Day of the Month that each Lunation ends t1p- 
on, may be found by the Table of Days in my Satellite A- 
 fifonomy, Page 94, as appears more arlarge by the Work. 


D.  h» > % 

29 12.44 4 Fanuary 29» 

A February 28. 
83 314 12 18 March 29 
118 2 56 24 April 28. 
147 15 40 30 Ma, 2). 
E E E June 26. 
206 17 UB 42 July 25. 
236 5 $52 48 AUZ. 24». 
165 18 36 54 Seépe. 22. 
195 00. Obtoh. 22. 
MILLO AS Nouvemb. 20. 

354: 8 49 12 Decemb. 20. Moon's Year; 
365 5 49 2 15 Suns Year. 


10 20 59 50 15 Epact. 





"= 
59 0-1 Dhia e 4) me [PG ILLO FAT 








But to avoid Fractions in Practice, the Epaét is called 11; 
which, you Íee, is too much by 3 hours, o minutes, 9 (e- 
-conds, 45””, 

Further, if you obíerve the Days of the Month of each 
Lunation in the Table above, wants jult fo much of 30, as 
sthe Number of Months that we add to the Epadt to find 
te D'sAge, or Day of Change, as Strees in his Verles has 
1, viz. 


Fan. o, 2,1,2,3,4, 8,6, 
9,8, xo, 1o, thefe to the Epadt fix, Se. 
: Ma Fan. 
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Now, if the Lengeh of the Solar: Year 365 Days, 5 hours; | 
“49min. 2 lec. 15 be divided by the mean Time. of one 
Lunarion, 29 Days, 12 hours, 44.min. 6 lec, the Quotient 
12 ELISAiS = 127442 1% are, the Number of Lunations 


in one Solar Year complear. 


Or, divide the Circumference of the whole Zodiac, :360; 
by 29 Days, 6 min..25 fec. the mean motion of the Suh in 
one Lunacion, the Quorient 12,,24587, nearly the fame as be. | 
fore are the Lunarions in one Solar Year which is in iu 
loweft Term 12 OS , 


Alío, if the Lengrh of the Solar Eos $5 days, 5 Del 
49 min» 2 [ec. 15” be divided by 27 day 7 hours, 43 min. 
» fec.the D'speriodical Month, the Quor sar 13 Po rai 
are the Number of Revolutious In 2 Solaja e Com 


plear. 


Lafily, 1f we divide 19 Julian Years by su time of One 
mean Lunation 29 days, 12 hours, 44 min. 6 fec we fhal 
have 235 2751247, Or in lts loweft Teim, 125 sá, which 
are the Lunations that happen in 19 Fulian Years; and 19 
Julian Years are equal to 6939 days, 18 hours. 


OPERATION. 


365 6 | 
224 

1466 | | 

750 


-8766 Hours. | 
19 Years, a 
a , O o 
| 78894 
8566 


PP e 





fede 
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Then; to find-in what time 235 Lunations.-are made,' al- 
Jawing the time of one Lunation to be 29 d. 12h. 44 6!!, 
the Work ftands chus : ¡ 


Tlf: 29d. 12b..44 5 20 23 


There dotb come out 6939 Days, 16 hours, 43 min. 30 
fec, which are leís than 19 Julian Years by 1 hour, 1ómin. 
300 leconds. For, 





; d. h, E 
19 Fulian Yearsare y 6939 18 00.00 
235 Lunations are performed in 6939-16 43 30 
: Difference ' En RS 39 


And confequently,. the New Moons afrer 19 Fulian Years 
will nor return to the fame Hóur of the Day 3. but will hap- 
pen 1 hor») 16 min. 30 [ec. fooner ; which in che fbace of 
357 2232 Years will amount,to one “intire Day, as appears 
by this Work : a 


= d. : a E h, Es 
Lío 1niÓ 39, 19.53 247 UTA > 


á 


7 
3 


k Aj 
Bl 


ue 


But, according to fome Authors, it E be but 310 ¿25% 


Years ; becaule they make the Léngrh of the Lunar 5y: E 


dical Month confift but of 29 days, 12 hours, 44 minutes, 
3 leconds ; therefore 235 Lunations are made + in 6939 
0 16 hours, 31 min. 45 lec. which are lefs chan 19 Ju- 
lin Years by 1 hour, 28 minutes, 15 leconds. 


But King/ley, in his Ephemeris for the Year 1712, makes 
it 6939 days, 16 hours, 52 min. 28 lec. 515 thaz is, 1 hour, 
27 min. 31 lec. 55" (odher 

The Lunations return in 19 Years, which amounts to one 
Day 1 n3127.5::3 Years, nearly agreelng wirh Fobn Newton 
in his Cofmography, PABeS 7) 

See Keil's Aftronomical Leétures, where he makes it but 
304 Years tharthe Lunation will make up to complear one 
whole eb 


Now 
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Now, how thele Authors make the time of the mean Lu. 
narion to be only 29 days, 12 hours, 44 minutes, 3 feconds, 
they do not any where inform us : This is fhorter than what 
1 make ir, by 3 Seconds. - This difference may feem inconí. 
derable; yet in proceís of time ir will make a confiderable 
Error. 


And now, becauíe the New Moons do not return at the 
End of 19 Years, exadtly ar the fame time of the Day, but 
1 hour, 16 mivures 30 feconds fvoner than they did 19Years 
beforez and that in 357 Years they will anticipate one Day; 
which proves thar the Epacdt it felf varies 1 in every 357 
Years ; thatis, for every 357 Years paít, one Day is to be 
fubtradted ; and for every 357 Yearsto come, the Epact is 
to be increaled by 1; thar is, when you have found the | 
Epadt in the Julian Account, according to the common me. 
thod, for every 357 Years, from the Year of the Niceno 
Council 322 (fome lay, it wasin the Year 325, Booker lays, 
jr was in 326,) yOu are to add 1 tothe Fuliam Epadt: And 
from the Roman Epact fubtradd lo many Days from the Eng- 
lifh Epact, as are the difference berween the two Accounts 
in that Century. 


As, for Example ; in the Year 1734, the Englifh Epact is 
6 ; from which take 11, the difference berween the Julian 
and the Gregorsáan Epact (by borrowing 30) there remains 
25, for the Gregorias Epact. 


At the Nicene Council they placed the Golden 
Number right againft the Day of the Monrh in the Kalen- 
dar, on which the Moor Changed, and lo was of good ule to 
find the Day of the New ), and alío the Feaítt of Eafler; 
but for the realons above given, (concerning the Epact) the 
former of thele is becowe wide of all Truth: The prelent 
Age has gained no lels than Four whole Days, fince the 
Niceme Council; that is, the Moon that Changed on the 
29th Day of December then, will in this Age Change on the 
25th Day of the lame Month. | 


As, for Inftances 1 find a Number of Years between 1734 
and the time of the Nicene Council, rhar being divided by 
19, leaves for the Remainder, nothing; which Number of 
Years are 1406; which taken from 1734, leaves 328; a 

whic 
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which faid Years, viz. 328, and 1734, the Golden Number 
is 63 and in that Interval of Years there are Seventy four 
Revolutions of the Golden Number, and (near) Four cf 
the Epadt. By which I prove, that the Epadt muft be leís 
in the Year 328, by 4, than iris in the prelent Year 1734, 
las appears more plain from the following Table, wherein I 
"have placed the Years of the Nicene Council, and the Years 
of the prelent Ape together,with the Golden Number to rhofe 
Years, and alío the Epadtsaníwering each, feverally 5 whole 
E Difference of the Epads, you (ee, are Four. 





A 








: Epadt 25 7 18 29 10 
| er 323 : | De 3253 326 
a E > 2 3 4 
| 1728 1729 1730. ved LS 
Epact 29 11 (32 3 14 
; 
 Epad 21 2 13 24 10 
| 327 528: 329; 330y . 321 
200.17.33 1734 1735 17300527373. 
Epadt 25 16 


17 28 9 





From this Table, it is plain, that 1f you rakerhe Epadt 
for any Year abourthe time of the Necene Council, as fup- 
pole 322, the Epaét was then 255 and add ro ir for the 
Month of December (according to Page 167) this Sum 25, 
taken from 60, leaves 25 for the Day of the New Moon; 
 over-againít which Day, in the Kalendar of our Common 
Prayer Book, you will find the Golden Number 19 placed, 
and lo they placed the Golden Number over-againít the Day 
in every Month on which the Moor Changed. 


Af: 
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If therefore you, place the 19 Golden Numbers, or. 
Primes, right againít the Day in each Month, on which the 
Moon Changerh, you will have a E able of the: Days of the 
New Moons in this Age, and will Jere for near "357 Years 
to come. 









2 Thar my young. Áltronomical Reader may be furnifhed 

with every thing for his purpole (with things) of this kind, 
1 hall here infert the Calculations of the-Sun's Ingreís in. 
to the Equinoctial Sign Aries in the Year of Chrift 322, ii 
beingthe firít Year of the Nicene Council, and.l 1s, from my 
ao se as follows. A | 








Equal Time | Longir, 














| at London. há: 

: IS. la] F Ej S. CO F PR 

|Radix 3or]| 9 10 9 10| 6 26 54 40| 
: 20| 0. 0 9 4|11 2948 4 
E 1|11 29 45 40/11 29 44 37 
March" 20|'2 17 51 58) 2 17 51 45 
Hours 4 Or lele: 9 51 
Minutes 55| NÓ 2 16 
Seconds 35| mi I 


Mean Mot: |1r 2880 |"9"14 31 141 
Equat. add | 1 52 0| : 





Sun in Aries o 0.00 
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But the mean Time of the Vernal nOs happens 
thus : 





— 


Longitude Sun, | 


A 2 LE 

















Equal Time 
AS o 0 
Radix 301 | g 10 09 10 
Years 20/00 00 09 0 
Year LIE" 29745 40 
March A A ss JA 
Hours 2 04 56 
Minutes 22 54 
| Seconds 37 2 
Sun in Aries, ¡00 ¿00 0D 00 





A € O o VE. 0 E A 


 Arihe beginning of this Chapter 1 told you, thar the Sun 
enterld Aries this Year 1734, March the 9th day, 7 hours, 5: 
min. 37 lec. under che Meridian of Londor ; which is fooner 
than iedid arthe time of the Níicene Council by» 1o days, 20 
hours, 56 min. 58 fec. (nor regarding the Difference ot 
Meridians in this Cale.) 

The Julian Year, 365 days, 6 hours, exceeds the Tropical 
¡Year 365 days, 5 hours, 49 min. 2 lec. 15%, by 10 mia. 57 
lec. 451; therefore to know in what time this will amount 
102 whole Day, lay thus: 


fro 5744514 Years 24 h.:131 Y. 445% equal ro 
1131347 Years > ] ; 
LH TE 
Here you fee, shat in 1412 Years the time of the Vernal 
Equinox has gone back 1o days, 20 hours, 56min. 53 [ec.. 
fo that 1f the Julian Year goes on thus, withour any Correc- ' 
rion, in Proceís of time the Sun will come to enter Aries on 
Cbrifimas Day: And to know how many Years ir will be 
ere it cometo be fo, is made manifelt from this Work :. 


Dec. 6 
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Dec. 6 
jan ig 
Feb. 28 
Mar. 0 
D, a: 
16 1 : 141.3569 2: 54 Days. 
74 
5254276 
91949.83 
9720.4106 
1734 add 
Year of Chrift 11454 when the Sun will enter Arses upon 


Chriftmas- Day. 


How firangely will the Seafons of the Year be alter'd, to 
wharthey are now, lfany Períón were to be alive to fee ¡ir ! 
But if the World endure lo long, the People then living will. 
not know any Alteration ; becaufe this Alreration is made 
eradually, and by lircle and lirclez fo thar in an Age the 
Vulgar cannor perceive it. 

lf we examine this Time by the motions of the Sun and 
Moon, we fhall find it too fhort: However, this will ferve 
our purpofe well enough. 


Booker, 10 his Traétatus Pafchalis, Page 5, tells us, thar the 
Chriftian Church have been always ftudious and folicitous, 
as, not only the Bifhops, bur the Oecumenical or General 
Councils have diligently preícribed what time, and Day of 
the Year, with what Rite, and Ceremonies the Holy Feaft 
- of Eafter (hould be Celebrated ; that all Controverfies which 
happen'd concerning the fame in the Primitive Times, might 
be removed and taken away : Which was accomplifhed by 
the Firk General Council at Nice, in the Year after Chrill 
326; the Canons, or Rules of which Council were, 


Firf?, That the Equinoctial Day fhould be obferved upon 
the 21/74 Day of March. E 


Second), 
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Secondly, That the Full Moon happening upon the 21/2 
Day of March, or the next Day after, fhould be counted 
the Full Moon of the Month Nifar (which is part of our 
March and April.) 


Thirdly, That the Sunda» which next followed that fuc- 
ceeding Full Moon, fhould be Exfter-Day ; bur if the 141b 
Day of the Moor fhould happen to be on the Sunday, then the 
nex: Susday hould be Eafler-Day. 


And this is the Decree of the (aid Council of Níce; for 
which there are thele Reafons : 


Fir(t, That there might be fome Analogy, or Correlpon- 


- dency between the Fews(h and Chriftian Pafcha, or Esfter; 
-—Butío, thatthe Fews/h Solemnity might at no time concur 


with the Chriftian Memorial of the Relurredtion of 


Chrift. 


Secandly, That atno time an Eclipíe of the Sun fhiould Es 


feen arthe Fealt.of Exffer, as thar, which was miraculous, 


 arthe Dearh of Chrift, and, contrary to the Couríe of Na- 
 ture, happening at the Ful/ Moon, left it might give occafion 
ro the fetos and Infidels to calumniate the Chriftians. 


Now, becauíe our Eaffer can never fall lower than the 


- Twenty fecond Day of March, nor higher than the Twenty 


fifth Day of Aprs!, I will here fubjoin a Fable of ¡rs Limir, 
anfwering one Cycle of the Moo». 


A Tanis 


] 
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4 YT A BLE of -Ealter-Limit. 








G.N. Limir. ¿GN Limits 
UN a A 
2 March 25 | 12 | April 4 ua” 
Ba April 13 13 | March 24 
4 | April 2 14 | April 12 
5 March 22 1H PAPES 
6 1 April 10 16 March 21 

2 qo lio Marchi 30 |» 17 | > April 9 

8 | 4pril 18 | 18 | March. 29]. 
9 j April 7 19 | April 17 

10 3| March 27 | 











an 


The Ufe is, Having found the Golden Number for. the 
Year," right againft ic in this Table is Eafier- Limit that lame 
Year; and the next Sunday following this Limic is Enfler. 
Day in the Julian Account. Sothis Year 1734, the Golden 
Number isó 5 againít which is 4prél 1o, Enfler-Límit 5 th 
next Sunday after 1s April 14, Eafter- Day, Kc. | 

Ln the above Diícourle, where I have mentioned, thata 
the General Council they eftablifhed the Rule for finding the 
Holy Feat of Eafler ; cho Full Muor there mentioned is nor. 
the true time of the ( and Ds Oppofition in an Aftrono- 
mical Senfe; bur the Day only of the »”s mean Oppofition; 
which: is called the Ecclefiaftical Full Moon, as is exprefled in 
our Common Prayer-Book ; according to which Rule Í have 
framed ihis following Table, which, by the help of the Gol. 
den Number, and Roman Dominical Letrer, gives the Roman 
Eafler. Ju wbkich Table, ail thole Days with no Name to 
them are in *4prit. 
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A TaBLE to find tbe Roman Eafter. 





























O 0 to Sn a UND] 





A NO E DIesE is Les Se 
¡April lA 1 17 AS elApa Yo $ Apr. 2o|Apr. 14]Apr. 15 
9 3| 4 6 7 
Mar. 26|Mar. .27]Mar.28 Matas Mar.5o|Mar.31 Mar.25 
April .S ój Apr: 17[Apr. r1jApr. 12/Apr. 13|4pr. re 

3 4 5 ó6lMar.31 
aaa al ol lola ee po ES 
lo 11| 12 13| I4 15 
23¡Mar.28|WMar.29¡Mar.30/Mar.31 I 
17[Apr. 13|Apr. ES Apr, 2o/A4pr. 21| 22 
10 11 6 7 8 
11] Mar. 2 as a Mac Mar een 1 
12 15 





13 2 
14] Mar. 26/Mar. Mesa Mar.22.Mar. 23'Mar.24 Mar.2 
15| April de Apr. 10/Apr rnjApr. 12 Apr. 13, Apr. 14 15 
16 | 4 5 Ó 7 1 
117 E Mar. A. 18| 19 20| 21 23 
18 g|Ápr. Lo 11 12 13 USES 
19 21Mar.27/Mar.28|Mar.29lMar.3o|Mar.31 > 1 

o ———=. 





Note, 7 X 19 =133,X4= 532. Tbatis, 4X7 X 19= 532 
=19 Xx 28=532,the Revolution of Eafter in both Accounts. 


N CHAP. 
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CHAP XV. 
do fña by Calcilation the Lartúdes and Lengitides af 


all thofe Places on the Globe, wbere the principal “Ap. 
pearances of Solar Eclipfes are feet. 


cu ha rá E bn 35: 0 
O give an Account of the chief Pharnomena of a Solar 
. Ecuiple, and to defcribe the Places on the Earth, where 
they will Happen, whilít the Shadow of the Mo0n goes along 
wich the Earth, Js Pb is Pe De 
: Ler H 6 BM reprelent the Glóbée of the Earth revolying 
from Welt to Eaft by its Diutnál motion upon the, Axis 
Kórs Leaure, Y O O, P being the North Polé 5 bút the South 
ne cue Pole lieth hid, being turned ás much. from 9 on 
the orber fide from us, as P 15 on this ide towards us... 
: Lerihe Hemifphere of this Globe; feen iñ the Schéme, be 
thar which is enlighren'd by the Sun; thereforethe 'Sún will 
directly and perpendicularly fhine on the Circle HQ BM, 
whole Pole is O, 
«And this may be trúly proved' and reprefented by an ár- 
tificial Globe, thus : | 
Mark the Sun's Place in the Ecliptic, and move the .Mers- 
dian ín the Horizon till the 'Sun's Place be in the Zenith. 
Here ftay ir. | 
Now all thofe Places that are above the Horizon are en: 
lighten'd, and thofe under the Horizon are in Darknels. 
The upperPart nf the Globe is here reprelented by theCircle 
HG6OB, which in Projections of this nature is called the Ho- 
rizon of the Eart's enligbten'd Disk. And the Bigneís of this 
Disk isto be eltimated by the Angle under which the Earth 
3s leen from the Moon, and is of the fame Quantity with her 
Horizontal Parallax. AndP O O isthe Axis of the Globe. 
It.is,certain, that it is Noon ar every Place of the Earth, 
when the Earth comes to thar half of the Circle P (69, 
whieh is here vifible ¿ becauíe the Sunis in rhe Plane of it. 


Al 
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Á I féptelents thé Way of the Centér of the Mos Pe- 
óumbta, defcribing the Traét B FH, on the Surface of the 
Eárih. Tho' the Hemifphére of the Earth, which is énligh- 
ten'd by the Sun, and confequently has Day, be fuppoledra 
bé railed up above the Súfface of the Scheme ; yer the Way 
ATi concélved ro be goné rlito” by the Cénter of the Pe- 
ñúnibra, on the Plane of thé Disk, upon which ché faid He- 
«mifphere ftands. a. 

Moreover, ho" PO O, LOAQ (the Eclipric) dnd Ne O; 
bé Cifclés in the faid enlighten'd Hemilphere, crólling. one 
ánotiiét in C), the Point directly under the Sún, they all re: 
prefent the right Liñies upon the Disk of the Eatrh, diredily 
“under thele Cireles, viz. thole Which áré the Orthiographical 
Projeótion of thoíe Circles, whén the Eye is fuppoled in a 
diftant Point of the Right Line which joyns the Cenrers of 
the Earth and Sun. RS ALE ASS 
[tis plato, thát when thé Center of thé Moow's Penumbra 
is come to A (namely, whén thé pénumbrows Citclé touches 
the Earth's Disk ar O) the Ecliple df the Suñ will begin to 
an Inbabitant ar O. Now he chat is ar O, by the Diurna! 
Revolution ofthe Earth begins to enter the enlighten'd Hemi- 
Iphere; that is, the Sun rifles to him. . 

Therefore to the Inhabitánt of rbé Earth at O, whom, 
firftof any Inhabitanr of the Earrh the Penumbra reaches, 
the ring San will firft of all appear to be Eclipled in its up- 
peror Wéltern Limb.. Me | Mal 

- Whenthe Cénter of the Penumbra ¡it felf comes to the 
Earth at B, ari Inhabitant there fées the Riling Sun torally E- 
clipled ; becanfe he is under the Céntel of the Penumbra ¿ - 
thatis, 1f the Semidiameter of the Moor exceed thar of the 
Sun: But if it dorh nor, it will be 4 Central Eclipíe, dnd 
confeguently Annúlar to hina. Da 

He thát lives ar C, fees the Sun Eéntrally Eclipíled in the 
Meridian. ds : 

Thofe thiar live at * (when the Cenrer of the Penumbra is 
come to d) where the whole Penumbra is involved within 
the Earth's Disk (and this always happens when the true La- 
titude of the Moon is lefs than the Difference berween the 
Semidiameter of the Penumbra; and the Semidiaméter of 
the Earth's Disk) will perceive an Eclipfe of the Sun ro end 
4the lower Limb of the ring Sun. 


NX 2 When 
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- When the Center of the Penumbra comes to e, the Axis 
of the Eclipric, the Sun will be Centrally Eclipled in the 
the Nonagefime Degree; and f, the Axis of the Moox's Way, 
15 the middle of the Univerlal Ecliple. 
When the Center of the Penumbra comes to G; 
the Inhabitants of the Earth at M will perceive the E. 
clipíe of the Sunto begin, as the Sun [ets : For here the 
Penumbra doth laft of all touch the Disk, as ir is ready to 
go our of it... | | 
And when the Penumbra is come to H, the End of the. 
Disk, the Spectator, which ar thar time is ar that Point, fees 
the ferrting Sun (becaule being ready to change Day for 
Night, he goes our of the enlighten'd into the darken'd He- 
mifphere) Centrally Eclipfed. ? | 


And Laftly, He thar, being at I, receives the laft ftroke 
of the Moon's Penumbra, fees the, letting Sun as it were 
contiguous to the /4oon in its upper Limb, and the End of 
the Eclipfe, both univeríal and particular every where, 
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Tn my Compleat Syflem of Afironomy, 1 have Mewed how to 
Bco the Times and Quantities of a Solar Eclipfe, both 
for any particular Place on the Globe, and alío the time of 
the Ceneral Ecliple, Miewing there che time the Penumbra 
takes up in in les Paffage over the Earth's Disk 5 butthe La- 
titudesand Longitudes where thofe Appearances happen, I 

have purpofel y Omitred, then intending to give a particular 
| Po by lt Ll; which [ fhall here do in the following man- 


| Aa firft of all, you muft carefully oblerve thele follow- 
ing preliminaries. 


Firft, By the 17:h Precept of my Complea: Syftem of" Altro- 
nomy, you mult Calculate rhe Times of the General Ecliple: 
for the Meridian of London, and delineate the Scheme, to' 
fhlew the Paffage of the Penumbra over the Earch's Disk 
during the time “of -rhe propoled Eclipfe, that [o you may 
have all the Requiítes in readinels, as you ill have occa(í 
on for them in your eE Work. 


Secondiy, If the true Latitude of che Moo ar the equal 
Time of che true Conjunction be leís than the Sum of the 
Semidiameter of che Earrh's Disk and Penumbra, the Sun 
then will be Eclipled fomewhere on che Earth: Burifit 
exceed the Semidiameter of rhe Earth's Disk, rhere wi] be 
butone Angle:of Incidence, and the Ecliple will not be any 
where Toral. 





| 


2% Tf the true Latirude of the Moon be leís than the Se-: 
«midiameter of the Earch's Disk, but more than the 
difference between the Semidiameters of the Earth's: 
Disk and Penumbra, the Eclipíe will then be Central, 
and chere will be two Angles of Incidence. 


3. Tf the true Latitude of the Moon be leís than che diffe. 
rence berween the Semidiamerers of the Earth's Disk 

and Penumbra, there. will be three Angles of Inci- 
dence, and the Eclipíe will be Total, 1í the Diameter 
of the Moon exceed che Semidiameter of he Sum, O- 
ther Ways Atnular, | | 


Thirdly, The fir Angle Bleidencen is made ar the Sun 
by te, Axis of theMoor's Orb, and by: a Line drawn from 
| N 3 thence 
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menes to mggr the Mgoz's Orb in the Cenrer of the Penum: 
bra when ir cusihe Circumference of the Circle, that js 
firuck with fhe Sum of the Semidiameters pf the Earth 
Disk and Penumbra. 

The [econd Angle of Incidence is made ar the Sun, by the 
'Axis of the Meon's Way or Orb, and bya Line drawn from 
the Sun to rhe Center of the Penumbra, when it cuts the 
Earib's Disk. 
- Thethird Angle of Incidenceis made ar the Sun, by the 
Axis of the Moon's Way, and by a Line drawo from the 
Sun to meet the Moon's Way in the Center of rhe Penum- 
bra when it curs the Perimeter of the Circle that is [wep 
wirh rhe Difference of the Semidiameters of the Egrrh's Disk 
and Penumbra. And theíe are all the Varieries. that can 
happen. 


Fourthly, Thar the Angle Orienr, or Altitude of rhe Nous: 
gefme Degree in Projections for this purpofe, A the Angle 
made by the Axis of the Eclipric, and by a Line drawn 
from the Sun to any Point in the EartW's Disk, where the. 
Genter of the Penumbra touches it ar any. gLven rime.: 

And tbis Angle may be found arall times, by adding o 
fubiraóting the Angle of the Moon's Way, to, or from the 
Angles of Incidences leverally, as your own Reaíon will foon 
diredt, beer than a Multitude of Words: For if the Angle 
of he Moon's Way lie within the Angle of Incidence, rhen 

you muft fubrradt ; burif it lie without, you mult add. 

And by this Di(covery which | have made in the Keple- 
rian Merhod, you have not any occafion to find rhe Larirude 
nf the Moon, except when the Center of the Penumbra 1 
eicher in the Nonagelime Degree, or Centrally Eclipfed in 
the Meridian ; and then máke the Semidiamerer of the 
Disk the Radius of a Line of Sines on the? Sedtor:; then: 
will O e inall rhe univeríal Schemes be the Co-Sine of the 
Altitude of the Nonageime Degree or Angle Orient; 
and O) c the Co-Sines of the Angle Orient, when the: Cen: 

erof the Penumbra is upon the Earrh's Axis; which tw0 
Analogies yor will find in their proper places, 


Fifehly, The Amplirude of the Path is always thar Arch in 
rhe Horizon of the Disk between, where the Axis of the: 
Globe cursir, and where a Line drawn from the Sun to the 
Place where the Center of the Penumbra curs ie 5" which 
may be meafured on the Chords,” if you inake the Semidia- 

meter 
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merer of the Earih's Disk the Radius of the Chord of 602 
upon the Seétor. Where note, **: E a diR 


Sixtbly, 1£ with the Altitude of the Nonagelime Degree, 
and the Cuíp of the Alcendant, yón enter the Table of'the 
Angle Orient, where-yów find rhem to meet in' the' Fable, 
is the Latitude of the Place North. But if you cannot find 
them throughout all the Table, then enter with the oppdlite 
Jegree Afcending, and you will have the Latitude of the 
lare South. Excepr in the Polar Circles, where it is 
pags Joni ] 0 io: 


Seventbly, Yf the Time at London be leís than it is ar the 
Place foughr, then the Place lies to the Eaft of London ; bur 
if itbe more at London than ar the Place foughcr, chén itlies 
to the Welt of the Meridian of London, * A. e 


Eighthly, Obferve in both methods for finding the Diffe- 
rence of Longitude, thar you always fubtradt the Rigbr 44 
Ícenhon of rhe Medium Cwli ar London from theRight Alcent- 
on of the Medism C.eli acthe Place you are leeking, and ue 
Remainder is the Difference of Meridians in uhe Keplerjaje 
meno: Erom the Eaft, borrow a Circle, i£ yoú cannor íuúb- 
tract. 05% de 
Allo in the Flamftedian method, fubtradt the time of Sun- 
rifing, €$c. at London, from the time ar the prher Place, and 
the Remainder is che Difference of Meridians to the Eaít of 
the Meridian of London ; but if the Remainder exceed- a 
Semicircle, or 180%, then deduct 180% from ic, and the He. 
mainder is the Longitude Welt of London. $ 

To the Sun-rifing always add 12 Hours, 4nd to the time 
Of oc Ígulas borrow 24 Hours, 1£ Subiradtion cannót “be 
made. 


Nintbly, When you find the Latitude of the Place by the 
Keplerian method, the Angle Orientis found, as] baye.di- 
reed in the Fourth hereof, except when the Center of the 


Penumbra 1s upon the Earth's Axis 5 and chen it muft ¿be 
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done, as 304 will find ía their proper Places... NA 
 Burarrany other time, 1£ you would prove my Method of 
indingthe Angle Orient, as Mhewn.in «che Fonrth hereof ; 
tien when the Center of the Penumbra 15. ar A orJ, QA=-. 


01 mul Be mado Radius, by fáying,, 
| de Aa 
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As the Sum of the Semidiameter of the Earrh's Disk 2nd 
Penumbra = 0 A= Ol, 

Is to the Radius ; 

So is the Moon's Latitude, ! 

To the Co Sine of the Angle Ori or Altitude al the 

Nonageíime Degree. 

When the Center of the Penumbra is ar B or H, Ghen! OB 
= (0 H muít be made Radius. And when the Center of 
the Penumbra is ardor G (in Figure 1.) then od = 06 
mult be made Radius; thar is, | 

As the Difference berween the Semidiamerter of the Pe. 

numbra and Earrh's Disk, 

Ysto the Radius ; 

Sois the Moon's Latide ardor G, 

To the Co Sine of the Angle Orientiat ide Place. 


Example. lo the Sun's Eclipfe, Fuly the 4tb, 1530, 
in the Scheme, Page 180, the Angle e O 4= 3% 29 = 
Angle Orient ; then fuppofe a Perpendicular let fall from) 
and ic will be parallelto (O) ez tuereforethe Angle formed 
-thereby ard= co the Angle e O 430 29”, and the Side (9) 
1s known to be = to the Difference berween the Semidia- 
meter of the Earrh's Disk and Penumbra 23' 7” 


Now, for the Moox's Latitude when at d, lay, 


o , 
As Radius go 00 '10,000000 
To O d 0511907 3.142076 
SoC.S. L ard 3 29 9-999197 
To Lat. » 1384 3.141273 :=23' 4". 


| Then for the Angle Orient, 





As Semidiameter X = O d 1383" 3.141076 | 


To Radiws — go' 00  10,000006 
So Y) Lar. atd 1384 3.141136 
To C.S. - Orient 3 29 9 999060 


Laftly, In the Keplerian Method, the Latitude of the Place 
is known to be North or South, by the Table of the Angle 
Orient, as directed in the Sixth: hereof : Bur when the La- 
tirude falls within the Polar Circles, it/1s doubrful. : 

ÉS | ut 
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Butin the Flam/tecdian Method, the: Place is known to'be 
tn North or South Latimuae by thar of the Amplitude of the 


-—Parh. 


For if the Amplirude of the Path,be lefs than 90%,the Lati- 
tude of the Place 1s of the lame Name with the Moon's Lari- 
tude 3 butif more than 9o”, 'tisofa contrary Name. | 


Ifihe Latitude of the Moon exceed the Semidiameter of 
the Earch's Disk, the Sun will nor be then Centraliy Eciio- 
fed, neither on the Meridian, nor in the Nonagefime De- 
gree, Witneís the Sun's Ecliple, fune 11, 1732. 


Tenthly, Thele things being well underítood ; and alío 
fuppofing the Reader to be well acquainted with my Cos 
pleat Syftem of Afironomy, he may now proceed to the máti.s: 
in hand: And-for an Example, I fhall now begin wirh <> 
Ecliple of the Sun that happen'd the 4th Day of Jub 1720, 
under the Meridian of London, from my Tables of Sir Ifáac 
Newton's Theory of the Moon. 





The 
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The Time of the the true Conjunétion of the Sur and Mo, 
according to the Tables in my Satellite Aftroromy, ftands thus: 

























a. Timetr. 9.) Longitr. Hourly Moz.0 
o A o 1 E di 
Anno 1733 |3 20 42 iperritsld: 11:29 430 
Fuly 3|6 01 21 3 | ¡O 2 22 
Hours 16) ) 131Q 27 21 
Minnres 52 
Seconds 49] __ Mz 
Mean Motsonr [3 22745 36 
Equation (ub. 28 33 
Suns tru.Place|3 22 17 0: A A 
dl PP — - . nn , 
Eg-Tiu etr.g | Longlr ». cg N ade 3. 
Anno 1730 "216 19424 10 6 2916 
Guly 0. 3/8 24 27 24! 9 44 3] 
Tours 16 8 47 03 e cs 
Minutes 59 A A 
Seconds 40 | — 9 46 52 
Mean Motson 13 23 29 55|— 9) 206 42 24 

5 2 20 


1 Equar. add 
Moor Equated 
2 Equat. lub, 
Moon Equated | 
3 Equar. [ub. 




















2Aoon Equated | 3 23 51 03 ES 28 34 — 0 13 33 
4 Equar. lub. 1.14 0013923-3 3 (926310 11 
Anne Orb 13112217, 03100 10 2109) Ta 
Node ([ub. 19 26 31 1103 1 147 
Arg. Lar. 15 25 45 52] Eccentricity=- | —— 65727 
Tr.Lt. ») N.D. 22 49| Mean Anom. jo 10 2 29 
_Reduct. add 1 4línclin.of Lim |-ir 17 41 
Ecliptic Place!3 22 18 3!Simple Latir. |—— 21 44 
| | Increment — co 
/ Jl q ” 
As H-Mot. 3202721113412 Exceís oe 
To 1 Hour,or .60 o o|Proportional Part add 1 5 


So Reduc. add 1 4 17501|True Latitude N,D, 22 49 
To Time Red. fub. 221 14999 
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The Requilites being found according tg har Book, ppt 


be (et down thus * 


| dba -h-p41 
Equal Time true Y ar London 1739, Fuly 3 16 59:49 
Equation of Time (ab. 5 16 
Apparent Time in the Mopon's Om : 3,16 54 24 

- Time of Reduction fub. and add 2 21 
Apparent Time. Beter a a 16 52 3 
of the Middle 16 56 45 

- True Laritude E tbe Moon N. D.. 21 49 
Dif. Horiz, Parallax of O and ds pei o: sDisk 53.49 

- Semidiameter of the Sun o 15. 54 
Semidiameter of the Moon mo: e 14 5 
Sum is Semid. of the Penumbra, add and fub. 30 42 
Sum of the Semid. of the Earrb's Disk and Penumb.» 84 31 
Difference tem ps — 23 3 


Here the Sum being more than the Moon's Latitude, proves 
an Eclipíe ; and rhe Difference being more than the Moon's 
Lacitude,proves, the Penumbra will 211 fall within the Earrh's 


Disk, and thar there are three Angles of Incidence. 


00 


Angle of 3's Orb with the Ecliptic =e (9 £ S 45 
Sup's Declination North. . 21 38 
Inclin, Axis Earth, and Axis Ecliptic =LeQc 9 22 
Firft Z of Incidence =f0A=f9 1 74, 20 
Motion of half Duration = =Af=fI>— 4883" 81 
Time of half Duration fub. and add 2 58 
“Second £_ of Incidence =£0O B=Ff0H 64 55 
Motion of half Durarion of Centr.Ecl. =Bf=f H 48 
Time of half Durarion Center. po lub. and.add 1 46: 
Third Z of Incidence = = £O ¿O 9 IA 
Motion from d to f= 223 do 
- The Time fub. and add pa 5 
Angle of Direction = Zf0O C 15 7 
 Diltance in the Earrh's 4xis= OC E 8” DE: 
Morion from C to f 6 
Time the Penumbra is paffing from Cc of (ub. 13 
Dift. of Center of Penumbra ¡ in Axis of Ecl.=0Qe1376" de 


Motion from e to f 109 
| Time the Penumbra is e from eto f Íub, 3 


a] 
_ 


WO0pD0/0 


dd o 
920 Me lo 0 


43 


hi HE A 
Ab QOoorw 


1 49 
39 


Now, 
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Now, by Precept 17, Page 411, of my Compleat Syfiem of 
Aftronomy, project the Diagram as in Page 180, 


The outermoft Circle is drawn with the Sum of the Disk 
- and Penumbra ; the next, wirh the Semidiameter of the 
Earth's Disk ; and the innermoft, with the Difference of the 
Penumbra and! Disk, all upon the Génter a. 


Note, The Elevation of the Pole Above the Plane of the 
Disk is always equal to the Declination of the Sun. | 
This you may prove by a Globe: For, bring the Sun' 
Place into the “Zenith, and then the enlighten” il Pole will be 

juft fo much elevated as is the Sun's Declination. 


Now, according to tHe Doctrine of my fore: cited Book, 
l have found ar London, when the - | 


D, h. E LE 
Eclipíe firft begins ar Sun-rifiog L 1730, qub mus sb sé e 
Central Ecliple begins ar B 15 
Meridional Sun Centrally Eclipled Es pOÓ 43 E 
Eclipíe ends ar Sun-rifing £ 31£0716:48 36 
Nonagefime Sun Centrally Eclipíed e 16 52 3 
Middle of the Eclipíe £ 16 56 45 
Eclipíe begins ac Sun-ferring M CI JO Y 
Central Eclipíe ends H at Sun-[etting DUTS 43 41 
End of the Eclipíe ar O Sun-fetting “19 55 23 


After the Penumbra has continu a in Ppaíling e 
oyer che Eartrh, E / 57 16 








To find the Place O on the Globe, where the Sun is 
Fecn to begin to be Eclipled ar his Riling : The Center of 
the Penumbra is then at A. AR 


1. By the Keplerian Method. 


A pg o a a al rl Ml e 2d a : 
y 5 
| E OPE- 
5 
p 
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Apparent Time ar London when the Penumbra 
-—firft touches the Disk, 


Equation of Time add 
Equal Time 


Sun's Place then by my Tables 


Sun's Right AlcenGon 


Apparent Time from Noon add 
Sum, is the Right Alcenfion Mid-Heaven 


Sun's Declination Norrh 


For the Angle Orient. 


Firft Angle of Incidence =L O f 
Angle of the Moon's Way =f O e [ub. 
Remains Angle Orient = LO e 
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3 13 58.- 
5 16 

314 3 23 
9 22 lo 3 
113 57 O 
209 31 45 
323 28 45 
21 39 o 
74 210 o 
545 0 
68 35 0 


Enter the Table arthe End hereof with the Sun's Place 
0 222 1003"; forirtisthe Cuíp of the Afcendantz and 


leek in the fame Line 
you find the Altitude of 
the Nonagelime Degree, 
which is the fame with 
the Angle Orient 689 35", 
and ic will give the La- 
titude of the Place North 
28% 22: Or, by Trigo- 
nometrical Calculation, 
in the adjacent Diagram, 
£o 2%, 1s the Equinoc- 
tial, 8 2, a Parr of the 
Ecliptic, R 4 isa Per- 
pendicular Jer fall upon 





the Angular Point, and cutting the Horizon at Righr Angles; 
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O F 

AsCt.L 25 R Orient . 68 35 9.593542 
To Radius 90 00 10,000000 
So C.S. %G 2 Longitude 67, 50 -9:576689 
Tot: Ll 5auR 46 7 9.983147 
Add La 3 05 23 29 

L=Lezk EOS i 

Ás SLG2=R 46 7CoAr. 0.142214 
Tos. La 2. 69 36 9.971871 
SoGS.125R L Orient 68 35 9:562468 
To $. Lar. North 28 22 9.676553 


Note, This lalt Analogy gives the Co Sine of the An. 
gle 3 a R, which is the Elevation of the Equator. There: 
fore becaule the Co Sine of the Co Sine is equál to the Sine; 
I hall in the following Work álways (ay Tothe Sine of the 


Latitude; 
For the Diffefénce 0f Longinide. 


o. 





As KRadius go 00 10:000000 

Fo t. Latitude Ñork 18 22 9:731351 
So +; GQ Declinatión North" 21 39- 9.598712 
To S. Alc. DIFE (uba 12 092:3 91331075 
Sun'¿ Right Afcenfion 113 57 
Rem. Ob. Alc. Alcend. 101 34 

Sub. 90 00 

Rem: R. A. M. Cel; 11 34. .00"-E 360% 
R. A. M.C. at London 12320 As 

Dif. Long. to the Eaft : 48 5.15 of Loñidon. 


Which Place falls, upon the Globe, near the Wer Eni ól 
che Perfían Gulf. 


2. By the Flamficedian Method. 





-OPE: 


URANOS COPIA, 3b1 


OPERATION. 













Firf Angle of Incidence,L e f 749 20' 
Angle of. Direction FO € Inb. 15 7 
- Amplitude of the Parh C O L 59 13 
7 EN . sr o 
is Radibs — 9 00 10.090006 


To CS. Sún's Declin.North 21 39 9.968228 
$, C.S. Amplitude of the Path 3 13 9.709094 
1 $. Larit. of the Place North 28 24 -9.677322 


Fig. 1. Note, Draw the Arch of the Great Circle PO, and 
you will have the Rightángled Spheric Triangle PSO, in 
which are given SO, the Amplitude of the Path 59% 13?, 
the Sun's Declination (for P.G) is the Sun's Diftance from 
the pS) tó find PO, the Complement of the. Laritude ; 
and therefore becaule a Co Sine falls úpon 2 Co Sine; in 
allthe following Work I always lay, To the Sine of the La- 
tiude Of rhé Place. | > 


For the Digerénce of Midians. 


| o...» 
a, into Time, is 49 32 
UE po EA 
Trie Time of Sún-riing 5 10.28 
Time then at Londoh lub. 158 7 


Rém.Differeace 0f Meridians Eaft 3 12 21=48 51151 





25 To find the Place B on the Globe, where the Sun is 
Centrally Eclipfed. | 


1, By the Keplersan Metho8. 


QRE- 
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OPERATION... 
L dd ' DD: He: y A 
Avparent Time at London when the Central : O a 
El + ñ 1] Ú , | 
Eclipíe begins | a e 
Equation of Time add | $: 5 16 
Equal Time O A iS PIES IS 
Suns true Place E A So 22 12 19 
Sun's Fighr Aícenfon os 115 59 0 
Apparent Time from,Noon add 227 27 15 
Sum is che Right Alceofion Mea. Cais 341 26 1; 
Sun's Declination North 21 39 0 
For the Angle Orient. . 
' . o F 
Second Angle of Incidence = FO B 64. 55 
Angle of the Moon's Way f O e [ub. 5 45 
he ; CA pil 
Rem. the 4ngle Orient : 39 10 


Wirh this, and the Sun's Place in the Afcendant, 9 2 
fs Degrees, 12 Minutes, 29 
Seconds. Enter the Ta: 
ble of the Angle Orient, 
and where you find 
them both to meet, will 
on the Head of the Ta. 
ble be the Latitude of 
the Place Norrh 36 De: 
grees, 50 Minutes. 





Or, 
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Or, by Calculation, 


| ; o ' 
Er Ef La RL Orient 59 10 9-775908 
To Radius — 90.00 ' --10.000006 
Sos. DR 00 o — "06748  9.577309 
To C. ps: Es Re 0040 9.80 14OF 
Ad/¿ae=0 23 29 a 
Z=L0e Riba SU 9 
ASS LDMR e 57 40 Co Ar, 05073169 
ToS.L e 24R Lg a 9:994798 
SCS ZL2a3AoR 59 IO 9709730 
To $. Latitude North 3650. . 977769] 

For the Difference of Longitude. 
- X. y A : 
As Radins í ¡$000 ¿13 7P0,000000 
o of Latit. Nerds; 236050. 1010 519,87448% 
¿, () Declin. North 21 39 9-598722 
Ta S.Af Dif EI 9:473203 
Sun's R. Afcenfion 113 59 
Rem, Ob,Afc. Alcend,: 96.41 iadiboñ o TE. 
Sab. 90 0 Sta : 

Rem. R.A. M.C. 6 41 0 op 3609 | 

“Ri. A. M.C. at London 34126 15 Lub. .- 
Dif. Longit. Eaft 25 14 450f London. 


2. By thé Elampieediari Merhod.. 


Oda e e 


o ' 
| Second Angle of Incidence =fGOB 6455 
Angle of Direction = FO C fub., 15 7 





Rem. Amplitude of the Pah= LS OB 49 45. 


Now, if from P you draw a grear Circle to B, char it e 
the Diftance of the Zenith of the Place from the Pole ; and 
to find: ie, yow'have given as before, 


y The, 
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Then fay, 50 
| o + 
As Radius eri 2= 0 190 00 > 10.000000 
To Co. S. O Declination 21 39 9.968228 
SoCo $. Amplitude of the Parh  .. 49 48. 9.809868 
To $. Latitude ofthe Place North 56 52%: .:9.778096 
For the Difference of Meridians:: : 
o EL, | A >». as p : 
Afcenfonal Dif. 17 18 reduc'd into Time is x. 9 12 fub. 
From Cl o 6.0 0 
True Time Sun-rifing is 4 50.48 
Time then at London [ub. 3 949 
Difference of Meridians Eaft 1 40 59 


Which reduc' dinto Degrees, are 250 14' 45”, as before, 
Which Place falls on the Globe near the Eaftern Corf Of the 
Ifle of Candia in the Mediterranean Sea. | 





3. To find the Place € on the Globe, where the Sun ís 
Centrally Eclipled in the Meridian. 


1. By the Keplerian Metliod.: 


OPERATION, 


o a E a E Y 
'Apparent Time ar London 1739, Sul A TIE 
Equation of Time add 5 16 
Equal Time e A 3 16.48 2) 
Sun's Place then e e 05 22 16 36 
Sun's Right Alcenfion —+. TIA. 7730 
Apparent Time from Noon add . 250,48 15 
Sum. is the R:A. M. Cóóli ar London | 45553 151 


Sun's Declination North | 221 38,01 


Now, before we can find the Latitude of the Place, we 
muít find the neareft Diftance of the Center of the Pene 
17 Pa Ai Y. 
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bra on the Axis of. the: Globe to the Ecliptic, which is the 
fame with the Moon's Látitude then, = R C. 

Therefore in Figure r, ler fall the Perpendicular c R ¿ 
and becaule ir 1s parallel to e), the Angle OcRo is 


known to be equal to.the Angle e (Hc, the Inclination of 


the Wo Áxes 9 22:, and the Diltance in che Avis of the 
Globe O e is known-1418”, to find cR the Moon's Lari. 
-mde, 


Ó É 
As Radius — go 00 10.0066009 
To the Diftance in the 4xís = Ec 14.18 3.151676 
50 ES: Le (2) E R eo : 9.22 9.994.171 
TocR, the Moon's Latitude 1399 3,145847: 


Now for the «Altitude of the Nonageime Degree. 


As Semidiameter of Eartb's Disk= 6 B 3229 3.509068 ( 


To Radius AAA IÁ 99% 00” 10.000000 
So Moon's Latitude = cR ri 1399 -3.145847. 
To C.S, Altit.: Nonagefime Degree 64 19 9:636779 


Make O-R the Radius of a Line of Sines on the Sector; 
and take cR in your Compaíles, and apply it to the Line of 
 Sines, hall give the Sine-Complement of the Angle Orient; 


orAltitude of the Nonagefime Degree, which in this cafe is. 


257 41?, whole Complement is 64” 19', the Altitude of the 
Nonáageime Degree foughr, and is the fame with che Cal=. 
 culation. | 


Now, you are to oblerve, that the Place of the Sun ar the 


given time, is alío the Cuílp of the Medium Celi; becaule he 
isnow upon the Meridian of the enquired Place: Therefore 
- his Righbe Afcenfion 1147 5, is allo the Ríghe Afcenfion of the 
- Miú-Heaven: “To which we muft find the Meridian Angle; 
by the 29th Problem of my Compleat Syftem of Aftronomy, and 


by Problem 33, the. Diltance of the Sun, or Mid Heaven: 


(which is all one) from the Nonagefime Degree. 
Then having found the Nonagefime Degree, add 3 Signs 

t0 lr, and you will have ¿he Cufp of the Alcendantar the 

place lougbt. See all the Work in its Order,-as follows. 


O 2 For 


M 
E 
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For the Meridian Angle (ay; 


o F 


Radius — 90 00 10.000000 

o. S. Obliquivy of the Ecliptic 23 19 9.600409 
So C.S.M.C. = OR. A. 65 55 9 610729 
To C.S. Meridian Angle 80 39 9.211138 


For Dift. Mid-Heaven from Nonagefime Degree. 


As Radius . — 90 00 10,000000 
To C.?. Alrir. Nongel. Degree 64 19 9.681063 
So C-t. Meridian Angle 80 39 9.216568 


- To.S. Dif. M.C. 4 Nonag. Degr. 4 33 8.898631 


Now note, 1£ $ GEL Wa m 2 fub. 
the Sun be in 245: A y O IE add 


This Diftance thus found to, or. from, the Sun's Place, 
givesthe Nonagefime Degree ar the Place required, 


OPERATION: 


o F " 
Sn”! in the Mid-Heaven | | 05 22 16 36 
Dift. of it from the Nonagelime Degr. fub. 4 33 00 
Nonagefime Degree 3 17 43 36 
Add me... =-. 3 00 00 00 
Cufp of the A/cendant arthe Place fought. 6 17 43 36 
Now, for the Latitude of that Place. 
o r 

4 Ct LRM / Orient 64 19 9.682063 
To Radius go 00 10.000000 
So C.S. mM 17 44 9-978858 
Toc. LRam 26 48  10.29679) 
) ER 

Angle KR 2 M 26 48 

Angle mM Lou + 23 29 


ángle R- Go 50 17 
ÁS 
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0 P 
ASLR AM 26 48 Co Ar. 0.345941 
ToS. LR Aa 50 13 9886047 
SoC.S. LR ma 64. 19 9.636886 
To S, Latitude North 47 40 9868874 


But if the Latitude of the Place be South, and the Sun 
$22 LM Em add? the Diftance of the Sun in thé 
E X Y gi (ub.S Meridian, from the. Nonage- 
ime Degree, to, or from the Sun's Place, gives the Place of 


the Nonagelime Degree. 
For the Longitude of that Place. 
o E ni 


RA. M.C. 2 5 o=tothe Sun'sK,. A, 
Right Alc.M.C. 4. 53 15 at London. 
Dif. Longit.. 109 11 45 totheEaft of Londox. 


O 3 ) 2, By 


as - dm o ape > 
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2. By the Flamfteedian Method. 


OPERATION. 


'As the Semidiameter of O's Disk 3229" 3-509068 


¡To Radiíus — e go? cool  10.000000 
So Dift. in the Earrh's Axis 1418 3-15 1693 
To S. Dift. O in Merid. a Vertex 26 3 9.642629 
Sun's Declinarion add 21 '38 


AA 


Sum is the Latitude ofthe Place 47 41 North. 


For the Difference of Meridians. 


ALDO 
The Time is there Noon = 24 00 00 
Time at London [ub. LE ALICIA E: 


A AT 


Difference of Meridians 


Which reduced, is 109% 1145” to the Eat of Lado This 
Place falls on the Globe in Great Tartary. 


an 














4. To find the Place d on the Globe; tharis, where the 


Center of the Penumbra is, when thole thar live at £, [ee the 
Eclipíe end at Sun-rifing. 


1» By the Keplerian Method, 


OPERATION. 


ds 
Apparent Time at London, Fuly 3 16 48 36 
Equation of Time add 5 16 
Equal Time e 16 53 52 
Sun's Place then by my Tables 05 22 16 50 
Suw' sRighr Alcenfion LIA NA 500 


£:pparent 


É 
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aa 
Apparent Time from ¡Noon add -- 252: 9.00 
Sun, isthe R. A. M. Celz ] 6 14 00 
- Sun's Declination North 21 38 00 
For the Angle Orient, | 
| i pl A ' 
Third Angle of Incidence = F O d | o 14 
- Angle of the Moon's Way £ O e [ub, 5 45 
Remains Z. Orient =e 0 d | 3 59 


Or thus, for its Complement. 


—Fromthe Z R Of, thatis, 90? + Je ss Way 95. 45 


Sub. the . f(O ¿the 3d Z of Incidence, 9 14 
Remains the £ R O 4 Aa 36 31 


Now, with the Sun's Place Cancer 22% 16' 507, being the 
Culp of the Afcendant, and the Angle Orient 3% 29' enter 
the following Tables: Burt becaufe they cannot be found to 
aníwer therein, is a proof that the Latitude of the Place is 
within the Artic Circle. : 


Or, by Trigonometrical Calculation, 


NAS OPERA» 
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OPERATION. A doubtful Café. 











ES p Y N 
y a E . ' 

AsCHLROG y ¿Orient +3 29 11,215592 
To Radius — go 00 10.000000 
So €.S. Y % Longitude 67 43 9:578853 
To C.t. LR Y OGfub. 88 41 8.363261 
7 From 180 00 
LESS 91 19 

¿Sub leyó 23 29 

¿E LRYa 67 50 
ASsS.R. y % 88 41 Co Ar. 0.000115 
ToS. ¿R.Y«e 67 50 9:966653 
SoC.S. ¿R %vYLOrient 329 9-999197 
To $. Lar. North 67 37 9:965965 

Now Íay, 
o P 

As Radius. go 00 10.000000 
Tó+£. Lar. North 67 37 10.385282% 
So £. () Decl. North 21 38 9.598354 
To $. 4. Difter, 74 22 9983636 


For 





| 
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- For the Difference of Longitude. 


o , 


- Sun's Right Afcenfion 114 5 
 Afcen. Difference [ub. 74 22 , 
XX. Ob. Afcen. Afcendant 39 43 + 360%=3997 43 


ub. 90 00 


Rem. R 4. M.C. 309 43 
R.A,M.Celsar London Íub. 6 14 
Dif. Longit. Eaft of London 303 29 Welt 56% 31! 


2. By the Elamfteedian Method. 


OPERATION. 


O Pp 


Angle of Direction =fOc 15 7 
Third Angle of Incidence=F 0d - 9 14 Íub. 


- Amplitude of the Path = + 5 5 53 
As Radius paa go 00  10,008000 
To C.S. Sun's Declination 21 38  9.968278 
$0 C.S. Amplitude of the Parh 553  9.997706 
To $. Latitude North 61 37 9:965984 


For the Diférence of Meridians. 


h F HE 
Áíc, DifF. 740 22' in Time is 4 57 28 fub. 
From - ae 6 00 00 
Sun rifes at 13 2 327) 24 hours. 
Time at London 16 48 36 


Rem. Diff. Meridians Eaft 20 13 56 

Which reduced into Degrees, are 303% 29: Which Place 
falls on the Globe in the unknown North Sea beyond Hud- 
fon's Bay. This is the moft Welterly of all where the E- 
cliple is feen. | 


3. To 


202 TVURANOSCOP IA 








A a 





5. To find e place e on the Globe where the Sun y 
Centrally Eclipíed in the Nonagefime Degree, 


1. By the lara Method. 
OPERATION. 


d, o ul E 
Apparent Time at Londoxr, 1330, Fuly 0 ies e O 
Equation of Time add 5 16 
Equal Time — 3 16 57 19 
Sun's place then = £5 22 16 5) 
Sun's Right A/fcenfion _ E ELA O 
Apparent Time from Neon add OA 
Sum is the R. 4. M. Celi ar London T 545 
Sun»s Declinarion North 21 38 o 
3's Lar. =Dift. in Axis Ecl.Oe nearly 13376” 22 56 

Now lay, 

As the Semid. of Y's Disk 3229"! 3.509068 
To Radius me. go% vo! 10,000000 
So Moon's Lat. = Oe 1376 3.138618 


To C.S. Alt, Nonagel. Degr. 64 47 9:629550 
Sun's Place= Alt.Nonag. 3%:22 16 571 | 
Ádd 3 00 00 00 


Sum, is Cufp E Aícend. 6 22 16 57 
With this Alcendant Libra 22% 16' 571, and the Angle O. 


rient enter the Table following, and they will give the Lati» 
tude of the place North 46” 25. STE 


Or, 
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Or, by Calculation, 





| P 

«C.t. LR m4 Orient 64 47 9.672.947 
To Radius ' 90 00  10.000000 
0C.S. 2 mM Longitude 22 17 9.9566192 
ME 26 58  10,293345 
d LRM 23 29 
VYLRKReEce OO 
| o! 

sS.LRe 4 26 58 Co Ár. 0.343449 
To S. LR E u 50 23 9.887093 

SoC.S. LR ME 64. 47 9.629453 

To S. Latirude Nor. 46 25 9.859995 


Now you muft find the Declination of the Cufp of the A- 
[cendant, 


o r 

As Radius 90 00 10,000000 
To $, Obliquity 23 29 9.600409 
$0 $. Longitude in Libra 22 17 9.578853 


To $, Declination South 8 41 9-179263 


( Par 
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For the Right Afcenfión of the Alcendant: 


o , 

As Radius go 00 10.000000 

To C. $. Obliquity 13 29 9962459 

So +. Longitude in Libra 22 17 9.612 561 

To+.R.A.a Libra 20 36 9575014 
180 00 


200 36 R.4. Alcendant. 


For the Afcenfional Difference. 


pa F 
As Radius 90 00 10.000000 
To+. Latitude North 46 15 10,021485 
So £. Declinat. South 8 41 9.183907 
To S. Afcen, Dif. 914 9.105392 . 


R.A. of Aícend. add 200 36 
Z Obl. Afc. Alcendant 209 50 


Sub. 90 00 
R.Afc. Med. Cel; YIg 50 
R. Afcen. at London 7 545 


Dif. Long.Eaft of London 112 44 15 


2. By the Flanfaedión Method. 


The Fourth Arch muft be taken from the Sun's Diftance 
from the fame Pole thar the Moon is next unto zi. e. J£ the 
Moon hath North Latitude, take ir from the Sun's Diftance 
from, the Narth Pole : If the Moon hath South Latitude, take 
it from the Sun's Diftance from the South Pole; and the Re: 
mainder is the Fifth 4rch. 


OPERATION. 


As Semid. of the Earth's Disk 3229?  3.509068 
To Radius — 90 009 10.000000 
So Dit. O) eln 4xis of Ecliptic 1376 3.138618 
To S.Azim. berween O < Vertex 25 13  9:629550 
lis Compl. 642 47" is the Altir. Nonagel: 
| Note, 
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Note, If the Diftance of () from the Vertex be leís than 
the O's Declination North, then the (O) isto the North z o- 
-sherwiíe, to the South of the Vertex. 


As Radius zi 90 00  10,000090 
To C,S. Inclin. Axis Globe andy VAaskció 9 22  9.99417L 
Sot. O Dift. 1 Vertex in the Nonagel, 25 13  9.672947 
To +, of the Fourth Arch fub. 24 55 9:667118 
Sun's Dift. from the North Pole 68 22 
Remains the Fifth Arch + 43 27 

Now fay, 
: o * 
AsC. S. the Fourth Arch 24 55 Co Ár. 0.042429 
To C.S the Fifth 43 27 9.860921 
$0 CS. O Dif. a Vertex 25 13 0 9.936506 
To S, Lar, North 46 24 9.359856 


For the Difference of Meridians. 


o tr 

As$, Fifth Arch mo 43,27 Co Ár. o. 162588 0 
To $,the Fourth y 24 55 " 9.624598 

So +. Inclin. of the two Axes 921 OM O IE 
To +, Hour 2 Noor when Gin Nonag. 5 46 9.004535 


Given Time is 6h. 523%, Complement = 7h.7' 57, 
reduced into Degrees, are 106% 59* 151 ; added to the Hour 
from Nooni in the Nonagefime Degree 5%46*, makes 112? 

45/05" which is the Difference of Longitude to: the Eaft 
of London 5 which Place falls on the Globe in: Greas Tartary. 


6 To 
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6. To find the Place M on the Globe, Mhete the e Eclipí 
is feen to begin ar Sun-lerring, and the Center of the Pe. 
numbrá is then ar G, 


í. Bythe Keplerián Mettiod. 
OPERATION. 


d. h. IS 
Apparent Time at London, 1730, Fuly 3.17 4 54 
Equation of “lime ad dd 5 16 
Equal Time — o 3 17 10.10 
Sun's Place then ¿39.22 17.2% 
Suws Right Afcenfión al ITA. 670 
Apparent Time from “Noon add 00256 13 30 
Sum is the R. 4.M. Celí at Londor A TO ¿LO 30 
Sun's Declination North 21 38 0 
For the Angle Orient; 
Y , 
Third Angle of Incidence FO G 9 14 
Angle of the Moon's Bay addfO e 54:45 
Z, is the Ángle Orient = GO e 14 59 


Sun's Place and Setting is 05 220 17 281; therefore the A» 
Ícendant is yg 22% 17284, ' 


Enter the Table of ee Angle Orient with 142 59% and the 
Afcendant VS 222 17 28 ”, and aa will Snes the Latitude of 


the Place North 57? 53' 


Or, by Calculation. 


Ó F 
As C.t- Le vs y L Orient 14 59 10.572453 
To Radius -  -—= 90 00 10.000000 
So C.S. YS y Longitude 67 43 9.578853 
ToCr.Lvs8yR 84 12 9.006400 
Sub. L V3 Y «e Obliquity 23 29 


Remains the ¿ae y KR 60 43 Pr 








A A A 


A PIP O maza za aan Dn PSI xn: O a nn íyx:íñX: xD 


be 
1 

Af 

| 
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Ass. L Ys Y R 84 12 Co Ar. 0.002 22 4 
ToS, Levy R 60 43 9.940622 
SoCS. Lovs y! 14 59 9.984977 
To S. Latitude North 57 53 9.927828 


' - For the Difference of Longitude. 


or A 
AsRadius — 90 00 10.000004 
To+. Latitude North 57 53 . 10.202246 
Sot. O) Declin. North 21 38 9.598352 
To $. A. Difference 39 II 9.800599 
Sun's Right Afcenfion add 114 6 
Obl, Deíc, Defcend. 153 17 
Add 90 0 
RA. M. Cels 243 17 O” 


-—R.A. M. €eli at London 10 19 30 


Dif. Longir, Eaft 232 57 30 from London 


dÉ 
. 
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2. By the Flamfeedian Method. 


OPERATION. 


4] g 

The third Angle of ds GS 914 

Angle of Directión eOC 54 

Z,, is the Amplitude ofthe Path. 24 21 

As Radius 90 00 10.000000 
To CoS. O Declinarión ] 21 38 9.96823f 
So C.S. Amplitude of the Parh 24 21 9.9595) 
To $. Laritude North 57 53 -9.92781) 
Alícen. Difference in Time ¡s 2 36 44" 

Add — a, 6 o o | 
Time of Sun-fetting - | 8 36 444 24 Hou, 
Time ar London dd 17 45h, 
Difference of Meridians o le a 


Which reduced into Degrees and Minutes, are 232 5) 
30?! to the Eaft of London, as before. 
This is the moft Fade, of all where the Ecliple was 


leen. 





o AP 


7 To find the Place ón he Globe, where the Sil 
¿Céntrally Eclipfed at his Setting; the Center of the Pe 
numbra is then at H. | 


1 by the Keplerian Method. | 


% OPERATION... 

Di... 0 
1pparent Time at London 1730, quiz 3 18 43 41 
iquation of Time add 5 16 
¿qual Time > 18 48 5] 
s5un's Place — DD 22 21 24 
Sun's Right Alcenfion o. 114 9 0 
Apparent Time from Noon add 280 55 15 
Sum, ls the Righe Afcenfiom M. Cel; at London 35 415 
3un's Declination North 21 38 0 


For 





Urvxaoscor1a. 209 
1 A HAN E +18 


a, . 
Maa bo É 


For the Angle Orient. 


DATOS, 
Second Angle of Incidence H O f 64 55 
Angle of the Moon's: Way- add fOe -— 5 45 
| E Oriéie= 2 O e Pra 10076 + 40 


With chis Angle, and che San! s oppofite Place. 8 229 21 
se (ir being now the Cufp of :he Afcendant, becaufe the 
Sunis ferting) Enter the; Table of the. Angle Orient, and 
there you will find 'he Latitude of the Place e 15 North. 


Or, by Calcularion 


El ba 





E A] a y ae 


deca, L y Via £ Orien 70 44 9545119 . 
¡To Radius 20 (19 lo 5500: 90007. + "10.000000 
S00.S. ys Y 67 39 9.580084 
ToCrLvs yR' o. 42 42 10:034965 
Sub. / vs yo Obliquity E 312990 138107 air 
o eY R 5 19-13 
As S, 1 VS y Ro ¿E 42 42 o Ár. 0.168668- 
To S Le pRis e: 19 13: 5¡59.517382 
SCS. L y ys 70 42 9.5IQQIE 
Tos: Lativade Nom O Ai bon 9205968; 
E 28 2do) 67 añ Y | Mer E 
ota es Hna 


P | For 
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For the Afcenfional Difference, lay. 


nr o Ll 
As Radios... í — + .9000. 10.000000 
To £. Latitude North 915 9.21181$ 
..So £. (O) Declinat. North 21 38. 9:598334 
To $. Á. Differento' 003 42 ¿810169 
Sun's-R. Afcenfion add 114 9 | | 
Ob:. Defc, Delcéndane” 117 51 
“o Add OOO E 
R. A. M. Cels 207 51 O/f 


B.A. M.Celi at London * 354 15 
Diff. Longitude Eaft 172 46 45 


2. By the Elamfacidian Method. 


OPERATION. 


Second Angle of Incidence H of 64 55 


Angle of Direttionadd fO C. 15 7 
Amplitude of the Path H O Cc Bo. 2 

des 
As Radius — 90 00 10000000 
To C.S. Sun's Declinarion 21 38 9963278 
So C.S. Amplitude of the Path 80 2 9238835 
To S. Latitude North | 9 16 9. 2070 


For che Difference of Mecidians: | 


h, p Lib 
The Mt Dis go 4 in Timeis o 14 48 
6 o 0; 
Time. San s fercing q8 6 14 48 + 14 ¡Hours 
Time at London fub. 18 4341 
Dif Meridians Eaft 113107 





Which Eéfauced into Denoes and Miridtesy: are me l 
45" Eaft, as before. This Place falls on the Globe near! 
10 es de los Reys, Eaft of the tido IMands. 
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A Ñ 


| 8. To find the Place on rhe Globe, where the Sun (ers 
asthe Ecliple ends The Center of the Penumbra is then ar . 


-S. Bythe Keploriso Method. 
OPERATION. 


dh. y ?* 
- Apparent Time at Lowdon, 1730, Fals - 3119 55 23 

| Equation of Time add 5 16 
Equal Timo a ha 3.20 039 
- Sun's Place then pe % 22 24 16 
Sun's Right Afcenfion 114 12 OU 
Apparent time from Noon add 298 50 45 
Sum, ische R. A. M. Celi ar London 535 245 
Sun's Declination North | s1 37 0 

For the Angle Orient. 
ea 


Firft Angle of Incidencel O f 74 29 
Angle of the Moon's Way e O f 5 45 
Angle Orient = 10 e de 5 


Wish «his Angle, and with the oppoñse Place .of che 
Sun Y) 22? 24' 16, being the Cuíp ofrhe Alcendant, enter 
the Table of the EA Ace Oriews, A ter will give che Lati- 
tudo of the Place | 
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F da y 
a 
ta: 


As Et. '£ a Vo L Olicn 


To Radins — 
So ES. vs Y Longitude 
ToC..L VYSYrR 


Sub. L_ VS Y e = Obliquia 


Rem, NS E 


'As S. LvvR e. 
ToS.1 VR 


So CS Ys cei9o Sui du 
JLo S. Latitude Norihio e 


For he Differdaca So: Edd 


As Radius 

To t. Latitude North 
Sot. O Declin. North 
To S.A. Difference 
Sun's R. Afcen. add 
Obl.Defc. Delcendant 
: y Add 

R.A. M.Celi 

R. 4. M.C. at London 
¿ Dif, Longirude Eatt 


“Or, by Calculation. 


| e 


380005. 924261051 
go 00 10.00000C 
67:36 9.58 1001 
24 39 10338391 

r TOS t da sona 7 1 


E 24 30 Co ¡ds os 210780) 
8.308794 


[a] F 
go 00 
O 29 
21 37 
O 17 
114 12 
204 24 
AS 


2204. 24 


53 2 
151 21 


110 


yo: 29. 


o” 
45 
15 


10,000000 
7926134 
9.597985 
7524119 


- 1::9.236073 
$ do la: 


811 


ay 10 8081 
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sn 2 By the iS ese 
E OD tise 
| Firft Angle of ips O of - 74 20 
Angle of Diredtion FOGC —. 15 07 
| CEA isthe Amplte. of the Pai go 27 
l : O $ ' ¡ 
As Radius go 00 10.000000 
| To C.S. O Declination | 21 27 9:968328 
| So Cas. Amplir, of the Path - 89 97 7.982233 
To $. Latit. of che Place North O 31 7.950561 
| For the Difference of Meridians. 
| de >.” 
The Alcen. Diff. 12* in time is o 0 48 
Add 67 DS 10 
Time of Sun-(etring | 6. 048>+=24 Hours. 
Time at London (ub. 19 55 23 
Dif. Meridians to rhe Eat OS 


Which reduced into Dégrees and Minutes, are 1510 21 15”, 
Which Place on the Globe falls to the Eaft of "he sia 
lllands. 


+ 





+ 


id 9» To find the Place on the Giobe where the .Sun's Jow- 
er is juft touch'd by the Moon's app Limb in: the Meri- 
dian. ? ds ; 


Note, thar which is the Sun's:upper Limb'in North Lari- 
tudes, ts his lower: in Southern Latitudes, and lo vice verfa, 
So thar obferving by your Calcularion the Laritude.where 
the Sun is Centrally-Eclipfed inche Meridian, you will ea- 
ly conceive whether a Spectator muít travel North, or. South 
to eleva"e the Moon above, or depreís her: below the Sun, 
jor thar their Perimerers may touch each: orher , 

"From hence'itiis plain, that in North Latitudes the. North 
ide cfthe Luminaries are their upper fide; and n South. 
Latitudesths South fide of the Luminaries. are their upper 

203 ide. 
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fide ; tharis, having them to the South of you in North 
Latitudes, and to ¡he North of yo ia South Latitudes. 

And this is what muft guide youto know (when you have | 
found the diftance of che Sun from the Versex in the Meridi. 
an by the following Analogy) when the S4s is to thé North 
or to the Southof your Zenith. | | 

To which always apply the Sun's Declinatión at the time 
he is Centrally Eclipíed in the Meridian, and you will have 
the Latitude of that Place where the Edges of the Sum and 
Mooñ touch each other at thattime. | 

Or, by oblerving what 1 have laid of my univeríal Proje. 
tion in Page 77, of Vol.L. of my Syffem, you may eably 
find the Latitude of the Place thereby, : 


- RULE. 


To the Semidiametér of the Penumbra add the Diftance 
of the. Sun in the Earrh's Axis from the Center of the Disk ; 
and if that Sum be leís than the Semidiameter of the Earth 
Disk, then ic will always bold. 


As he Semidiamerer of the Earth's Disk in Seconds, 

To Radius, | 

So is the Sum of the Semidiamerer of the Penumbra, and 

- Diftance of the Moon in the Earrh's Axis in Seconds, 

Yo the Sine of the Arch of the Meridian berween the Sun 
and Vertex. 


Then by the cómmón known Rules in Navigation, where 

the Sun's- Zenith-Diftance and Declinarión are given, to find 

he Latitude of the Place, Work, and you will have your 
defire. | ] 

Or, by my Univeríal Projeétion, if you ferthe Sun's De. 
elinartion to tke Diítance from: the Vertex, the two Ends of 
the Earth's Axis marked $. P. and N.P. will cut the gradu 
ated Meridian in the Latitude of the Place lought, See my 
Syfemo, Vol. 3. Page 97. 

Bar if the Sum of theSemidiamerer of the Penumbra, and 
Diance of the Moon in the Earth's Axis exceed the Semi- 
diamerer of the Earch's Disk. then the Sun's lower will not 
touch che Moon's'upper Limbin the Meridian any Where. 


Ex- 


$ xample, in the prelent-nam'd Eclipíe, 


OPERATION. 








Semidiamerer of the Penumbra 27. 30 42 
Dift. Din QAxis from the Center Disk 23 38=6 Cadd 
Sum 54 20 


This exceeding the Semidiameter of the Barth's Disk 
33! 49”, proves it nor to be leén any where : For the Sun 
will be depreís'a below tte Southern Horizon before the 
'Moon's upper Limb touches ir, as 1 £fhall further prove by 
and by» AN 





LH. FAT . A ro 


to. To find the Place on the Globe, where the $un's 
Mid-Heaven» 

R UL E 
Semidiameter of the Pemimbra, and the Diftance of the 
Moon in the Earth's Axis from the Center of the Disk ; 
and chen lay as in the 9ch above, Pa 


Example in be prefent named Eclipíe. 


PS -OPR= 
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Upper is juft touchid by the Moon's Lower Limb in the 


- Jnthis Cafe you muft take the Difference between the. 


z Pia da 
Expira 


E | 2 OA E 23 A 
216 UkraNnosco»r1a. 
> + 
TS Y 
” AS 2. 
FR 





"OPERATION: 


y | o 

Semidiamerez of the Penumbre 30 
Dift. Y in 9 Axisfrom Center of the Disk fub. 22 
Difference Le A e y ARE e y 














Now Íay, 


As the Semidiameter of Earsh's Disk 3229" -/ 350906) 
To Radius * :-— - 2 90% 001. 10.00000 
So is the Diff. Penumb. and ) in Ds Axis :424 :/: 2:62736% 
To S.Arch Merid. betw.O Ex Vertex Sou. 7 33 9.1182) 
Sun's Declination North add ++. ++. 21:38 
Larimde of the Place North 29 11 


And Longirude:109* 9' 45" from London, being the fame wil 
that where the Sun is Centrally Eclipled in the Meridian; 
which Place (inthis Eclipfe) would fall on the Globe nta 
Tchute in China, if itwere conípicuous ¿ oblerve the follow 
19) Caution. s 
The Central Shade enters the Earth on the Eaftern Coal 
of the Ifle Candia, near the Entrance of the Archipelago Sei, 
and bends its Couríe over the North Parts of Afía Minor, 
and the Cajpian Sea, thro” Great Tartary and the Fapan Sta, 
and from thence into the grear Eaftern Ocean, where ll 
; ! leayts 


1] 
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Ieaves ir,abour the. les de. los Reys, where the Sún may be 
(een to fet Centrally Eclipfed 5" 10 that the-Ceneral Shade tra- 
vels Eaft, as the following Work Mews.' soni ol gaisd 3. 


A 
a > 


Sun rifes Centrally Eclipí: in thé Lon gl! 0125 13.45 Eaft. 
Sun fers Centrally Eclipf. in the Longit. ::>176 46 45 Eaft. 
Difference in Longitude: 29902 love 155330 0 20h 
Miles in one Degree: +:000 08 +10: 016915 
A E, 2935 dy 
DE TIAIAS A ; 1323 : 
| 382 
O ER 23: 10216.5 
- Add 50235 


¡a 





an 


Englifh Miles .,  . 10249*the Central 
"Shadow travels Eaftward. 


For the Breadrh of the Shade from North ro South. 


le 


a] 
Erom a Quadrant | ac 9 
Sub Lar where O's upper is rouch'd bv D's lower Edge 2 
Dift. of thar Place from the North Pole É 
Sun's Declinarion North add: +0 20 gts. 7 21.33 
Breadth ot the Shadow 82 17 
Miles in one Degree _. ... 69.5. 


an) psi te a : | 5699:0 
"+ ] da Ga eds] ES Add PTAS 


nte. Note, 


1 
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Nos, The 27'aro ?7, which will be reduced 10 $4", 3 bu 
ic being lo inconfiderable in this cale, it matrers mos 
whether is is altered or nor, LaS E 


Contiow,] Nose, The Breadih of the fhadow 822 271, being 
leís than a Quadrant, alío proves that che Suws lower Edg 
is-nor any where touched by the Moem's upper in the Meri. 
dían : For if you travel Northward beyond the Pole, until yon 
be 820 27) diftant from the Suw, there will be a fmall Portiop 
of the $uw's lower Limb obícured from your Gghr, by the In. 
terpofition of.the Moos, 

And if you go on further, until yon be yo Degrees diftan: 
from the Sus, you will then have him in the Horizon, before 
he is got clear of the Eclipíe ; fo that ic is impofíible for the 
Swwis lower Limb :to be touched by the Moom's upper, any 
way in this Eclipíe. de 


For the Velocity of the Shadow in this Ecliple, 
OPERATION, 


True hourly Motion ) 1.0 27'211 Decimally 27.35 
Miles in one Degree on the Earths furface 69.5 
13675 
24615 
16410 


“Moons Shad. travelsía an Honr Engl Miles  1900,825 


Which divided by 60”, gives 31.68 Miles in a Minute; a 
Motion, indeed, that would require Pegefus or Perfenss 
Horíe.ro keep pace with it. 


When you have finibhed your Eclipíe, it will be beft to 
conftruét it for thole Latitudes (according to Precepr 18. 
Pageg419. of my: Syffeno) where you find by Calenlation the 

¿$aw. and Meons upper and lower Limbs juft rouch in the Me- 
ridian, and that 'cwill. frengrhen your Judgment, end con- 
firm your Work. | 


Chat. 
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CHAR XVL 

€ he Calculasion of she primeipal Appearances of she Sus 

Eclipfe, April 11, 1735» 

FaTimew. d- ¡Longiw O, | _Anom. O , 
EAN Shia 


, | A 

















Anno 1735 4 
de 1113 933 113 93244 
-Hour5 11 23.6 

81 56H 2 18 

— a a — 

Mean Mosson 032 6/9 22 11 35 
Equation add | 
Sur"s tru. Plac€ |1 DO AR Pa 
Eo. Eimerr. $ ¡Longit, EN _Anom. ). ¿Node 3... 
Amo iy35  |4 19483717 E 095 6 29:41.30 
April 118 10 48 5717 29 33 $0 5:20 34 
Hours 11 6 221 5 59 17 2:21] 
Minutes - 56 30 45 Lele y ele AA 
Seconds 8 e. E: 5 11 28 





Mean Motion It 710 43413 14 41416 ii z 


Equar. fub. — [__4 51 47 


Fai Orb |1 2 18 57 | : 

De er g 0 

Arg. Lar. 6 75 2 55] Hourly Mor.of 

ee Lar..£, 4o 4! 11 A 3 A 3 
3 


Redué. fub» a dl 747 


Hourly Mo. 2, O 
Eclipric Place 1 21) 10] | 


A 


Equal 
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e mr cin ñ edi EA 
Equal Time, true 3 at London 1735, April TT 56 4 
Equation of Time pdds ga ; 1 40 
Apparent Time ey 2 11 11 57 43 
Time of Reduction fubtradt and add: 3 %o 
aparcado Time $ Middle :*:1.. 2 iO SA 128 

f the ¿¿Ecliptic Cónjunction:: 111257 

DIF Hor. Parall. O and »)=Semid.Earehs Disk 5881 
Sem.diameéter of Ei a | E a | 
Sum,=Semidiameter of the Penumbra 31 5 
Sum Earths Disk and Penumbra” Eo Ojo 
Difference Earrh3 Disk and Penumbra | O A 
True Latitude of the Moon S. 4. 4115 
True Hourly Motion of )aGO)-. a gan 
Angle of the Mooas Way =e 0) 4 558 0 
Angle of the two 4xes =eOc 20 10 0 
Angle of Direction = d O € 14 32 0 
Suns Declination North 12 18 0 
Firft Angle of Incidence =d O A 67 49 0 
Motion of half duration = A 4 4812” = 1 201) 
Timeof half duration fubtract and 2d ! 2:30:38 
Second Angle of Incidence =4 0 B 45 40 
Motion of half duration Centr. Bd = 2476" O 41 16 
Time of half durarion Central fub. and add 1177 
Dift. Moon in Eartbs Áxis.=.-0 C 25 52 ) 42 32 
Motion from:C-:0 d = 640.6” : 10 40 
The lame in Time [ub. 19 58 
Dift. Mcon in Axis Eclipric = o e O 4 0711 
Moons Latitude at C = CR | -.12396.= 39 56 
By the" above Calculation, 1 have found, when lion 1 
d, , ho $ Ñ 

1he Belle firít begins ar Sun- ing A gas 1 9523.30 
Centrally eclipled ar Sun-rifing ¡B, -, TO 37521 
ra Sun Centrally Eclipfed C E eo 
Middle at — — 11 54 2b 
ecu Sun Centrally Eclipfed e 12 1Ó 
Central Eclípfe ends ar Sun-[erting E 13 LAS 
The Ec!ipfe ends ar Sun-lerting G 14 25 6 


After the Penumbra has Ípent in palíing over Y 55 110] 


7 E “E : XI. To 


din 








1, To find the Place on the Globe where the Eclip/e be- 
gins at Sun-rifing 5. the Center of the Penumbra 1s then 
al A. 0 o. * : 


1. By the Keplerian Method; - 


— 

» e de 

le P | Fo ” ne 7 - 4 qa e > 
be , - ? os ME AE. O + pe 
E. A A : ñ . j A Ar ú A 
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». Bythe Keplerion Merhod 


OPERATION. 


, E O d. E, * + 
Apparens Time at London 1735, April 11923 y 
Equation /of Time fub. | Edo 
Equal Time | en 11 9221 
Sun's true Place | e 19 21 hi 
Sun's Righr Alcenfion a 301.0 
Apparen: Time from Noon add A 140 57 p 
Sum, Right Afcenfion M. Cali at London 170 $8 y 
Sun's Declinacior North | >. ( 42 16 4 





For the Angle Orient 


Firíft Angle óf Incidence m= dc) A 62 49 
Angle of the Moon's Way = e O d add 5 38 
Angle Orient . 0 A 68 27 
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Now, for the Latitude of thar Place. 


o 0 d | 

a Cs Angle y 5 R Orienr 68 27 — 9.596508 
To Radits po 00  10,000008 
scs vr 5 32 13 9927896 
nc. oYrR 85 u  10.530888 
Add as Y U 23 »9 
7=LerkR - 48 30 
AS. OVWR 25 uCoár, o. ide 
e «YR 48 30 9874456. 

8c0S Dn Y 68 27 9.565036 
7u 5. Latitude South 40.35 9813273 

. For the Longitude. 
y 9 > A 
41 Radius “=> te go 00 : 10.00000u 
To +. Latitude $. 40 35 9932778 
Sos. O Declination North 12 16 9.337311 
ToS. Alc. Difference 10 44 9.270089 
Sun 's Right Afcenfion Add go 1 | 
Obl. Afc. Afcendant 40 45-360 
Sub. $0 0 

RA. M. Cali 310 45 o! 
R, A.M. Celi at London 170 58 30 
Lóngitude Eat 139 46 39 


"This Place falls on the Globe ia the enkacwn - ¡Ocean 
South of Hollandia Nova, 


2. By the Flamfoidisn Metñod. 


OPERATION. 


0 y 
Firk Angle of Incidence = 4 O A 63 49 
Ángle of Diretion = 40 € 14 32 


Amplitade of she Pásh EQA 48 17 
| As 
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O F 


A PA ds Ys p E 
As Radius e == “go 04 ' * ”“10.000000) 
To C. S. Amplitude of thesParb 48 17 9.823114 
So C. $: Suns Declinarion, 35 11D LÓ sd e 1 989930 
To S. Lescano, Sourh;. s pea >. Alias 

Y 
PE he Lona of that Place. a? 
pe A o 5 n les A 
CA Difference in Timéis 042 56 O 
- ¿Add e > $ 6 OD O P 

Elio 5 Sun-rifing there, * 6 42 563 12, ¿Hours 
Time ar London (ubw+* :, 9 23 50 


Longitude: Eafi 4 po Ñ , 19 == = 1499 481 301 








2. To find the Place, B on the Globe, where the Centerof 
u46) Pedumbra is, when, the Sun riles a! Eclipled. 


cio 2eN the ds Method. ... Ea ao | 
E Aa 0 sons 7 oO Íl 
eee Timear Y álin, 1735; April m0 o l1 JO 59 41 
Equation of Time Ínbrrad: j Y do 
Equal Time — o A LI 10 3541 
Sun's true Place. A eee ¿9 ES 15 Al 
Sun's Right Afcénfon A 30 o 
Apparent Time" from Kon add 5 TO 1; 
Sum, isR. A,24..Oeli ar Lomdop 1,0. 62. ¡489 24 15 
Sun's Declination North * A 12 170 
o F ) Br 
Second data do Ys Bor. 45.4 0 
Angle of the Moon E E mud > 538 O 
Angle Orient = e co 42 0 
Pa £a $ de) E e“? de mi añ e ER 
E Al Shen 
L T E A A SS pa a Fi 1 ys » 
| For 
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For the Latitude of the Place: 


a. 


ds Ct, Y RL Orient 50 
To Radius 90 
$ C.S. Y 5 Longitude 32 
ToCt, O PR 44 
Mdlevr5 23 
DEE VER 67 
¿OT SI 44 
—TOS.EFR 67 
$0 C.S. VO R 50 


CLAN, 





To S. L2.itude South 53 


Ul 


42 9-913014 
00 10.000000 
16 9 927151 
4 10.014137 
ee 
33 
4 Co Ar. 65457706 
33 9:965772 
42 -9,801665 


19 9:.925143 


Fer the Longitude of that Place. 


[=] B 
As Radius oe 90 00 10.000000 
To +. Lar. South 57 19 10192751 
So +. () Declin. North: 12 17 9:334871 
To S. Alcen. Difference * 19 42 9527622 
- R,. Afcen, Sum add 30 4 
Qbl, Afc, Afcen. 49 46 
| Sub». ; go 0 
KR, Aa M. Cels 319 46 0!! 


R, A.M, Celí at London 189 24 15 


an itude Ealft 130 21 45 
This Place falls ón the 0. in the vakngwn Sedrhera O- 


L25 


23 By 
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2. By the Elam/fteedian Method. 


OPERATION. 


Second 4 of Incidence d O B ASIA 
Angle of Direction d O C fub. 14 32 
Amplitude of the Parh OB 30:32 


AsRadius 90 00 10.000000 
To C.S. Amplitude Path 30 32 9.935171 
So C.S. O Declination e 12 17 9.989912 | 
To S. Latitude South | 57 19 9:.925083 
For the Longitude of that Place. 
Aícenfional Difference lin Time 1118 48: 
- Add 6 0 O 

Time of Sun:rifing there 7 18 48 + 12 Hours 
Time ar London (ub, 19 SA 
Longitude Eaft S 41 27=130021'45 





A 





a 


3. To find the Place C- on the Globe, where Me Center 
of the Penumbra is when the Sun is Centrally Espia! In 
the Meridian. | 


1. By the Keplerian Method: 


OPERATION. 


6 b. h, P A 
Apparent Time at London 1735, April 11 11 343 
Equation of Time (ub, e 14 
Equal Time j 11 11 325 
Sun's true Place E 0 2180 
Sun's Right Afcenfon me A 
Apparent Time from Noon add : 173 37 9 
Right Afcenfion M. Cels at London 203 43 Y 
Sun's Declination North 12.16 0 
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For the Altitude of the Nonagefime Degree» 





As Semidiameter of S's Disk 34981. 3.543320 
To Radius EA 90 00 10.000080 
'So Moon's Latitude ar C 2396 3:.379405 
'To C.S. Alt, Nonag. Degree 46..AP | 9.835585 


For the Meridian Angle lay, 


. (a) 1d 
AsRadius mn. go 00 10.000000 
ToS. Obliquity Ecliptic 23. 29 9.600409 
SoC.S. R.AA.M.C.=G6R.A 30 6 9:937092 
To C.5. Meridian Angle -69 50 9.537501 


For the Dift. M. Cels from Nonagefime Degree. 


o p 


As Radius o 90.00.  10/000000 
ToC.t. Alto Nobageliose 46 -47 9972948 
So. C.t, Meridian Angle 69 50 9.564983 
To S, Dift. M.C. a Nonag. 20 11 9:537931 


"0 Now read Page 196. 


E A : de 


Sun's true Place .2:18 0 
Dit, fubrradt 20 11 0 
Nonagefime Degree A cae Poda, 
Addalways 3.0000 
Culp of the Afcendant' SIA IA O 


Forthe Latitude of the Place. 


á e P 
As Ct oo al Otiene 46 47: 9972948 
To Radius: ds g0 00... 10.000000 
do C,S, Lo: £x Longitude: 77 53. 9:312019 
TOCAR: y 71 25 9349971 
Sub, 0e 4 05 DL ELO Cuts 
Rem. KR. = o Es 53 56 


Q 7 | As 
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dao A ii t 
ÁsS.R 4 9 717.25 Co AL 0.010559 
ToS.R.=«a 53 o | 9:907590 
So CS Eu: 46%%47' 9.835538 
To S.Lar.S. 3453 “9753687 


For the Janghade of. that Place; 


R. A. O isnowR. 4. M: Cali 21309 61-24-3600 
R.A. M. Cel: at onda fub. 203 43 30" 
Longitude tothe Ealt 186 22 30 | 
Th's Place falls on the Globe in the unknown Southern 
Can. 


2. By the Fionbicdio Method. 
OB ERA TIO N. 


o E 
is Semidiameter E's Disk 3498". — :gi543820 
To Radiúis '-— go 00: 10000000 
So Dift. Y in Eareb'stAxis 2552 3:406881 


To S. DIR. O from Vertex 46 55 Q:86Z06E 
Sun's Declin. North fubs 12 18 Ea El 
Latitude South o 34 33 
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For the Longitude of that Place: 















qn h. F PE 
Time is thére Noon =- 24 0 0 
¡me at London (ub. 11 34 30 


Dif, of Meridians Eaft e 12 25 30=186% 27 20" 





. To find the Place e on the Globe, where the Sun is 
Centrally Eclipled in the Nonagelime Degree, 


1. By the Keplersan Method. 
OPERATION. 


| d. Re"? 
Apparent Time at London1735, April IL IS 
Equation o£ Time lub. Lie AO 
Equal Time PUSPLAN LT TA 59.20 
Sun's true Place DU 219 4 
Suns Right Afcenfion 30. -7.:0 
Apparent Time from Noon add 180 17 0 
Sum, R. Alcenfion M. Celi ar London 210 24 0 
0 


Sins Declination North 12 18 


For the Altitude of the Nonagefime Degree, 


Dr ! 
As Semidiameter of the Earehs Disk 3498" 3.543820 
To Radius — go 00 10,000000 
So Dift, D in Axis Eclipric 24.83 3.394977 
ToC.S, Altitude Nonagelime 44 48 9.851157 
Suns Place = ro Nonagel. Degree Lib 2d 
Add A e] di 
Sym, =to Culp Afcendant A 


O a 


Q 3 For 
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For the Latitudé of that Place; 


19:10 
Bs C.t. e El 8 Orient 44 48 10.003032 
To Radius —. 90 00 10.000000 
So C.S. £l 4 Longitude 57 Al 9.72 8027 
ToC+..K 28 62 2 9724995 
Sub. e 2Mél 23 29 | 
Rem.R. € 38 33 

AsS.R.2£€l 62 2 Co Ár, 0.053931 
ToS.R 2 39 33 9-794626 
SoCS.R ES 44 48 9-850996 
¡To S. Latitude South 302 9699553 


1. For the Declination of the Afcendant El 29 19'. 


o F 
As Radius .-. go 00 30000000 
¡To S. Longitude a 2 57 41 9.926911 
So S. Obliquity 23 29 9.600409 
¡Xo S¿ Declinarion North 19 41 9:527320 


2. P 
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y. For the Right Afcenñon Afcendant El 2% 19”. 


o + 

As Radius — g0 00 10.000000 

To C.S. Obliquity 23 29 9962453 

Sor, Longitude 57 41 10.198884 

To +. from Libra [ub. ya 10.161333 
From 180 0 
Right Alcenfion 124 37 


3. For the Alcenfional Difference of the Afcendant € 2% 191 






La] F 
AsRadius — 90 00 10.000000 
To +. Latitude South 30.3 9.762314 
So ++ Declination North 19 41 9553540 
To $. Aíc, Difference add Lis 9.315862 
'R.A. Afcendant add 124 37 
Obl. 4/c. Afcendane 136 34 

Snb. OO. 03 

RA, M.Celz 46 3443608 
'R.A, M, Celi at London lub. 210 24 
Longitude Eaft 196 10 


pa Place falls on the Globe in the unkn>wn Southera 
cean 


2. By the Flamfteedian Method. 
OPERATION, 

'AsSemidiameter of the Sun's Disk 3498" 3.5433820 
To Radius o 90 00 10.000000-. 


So Dit, Y) in Axis Ecltpilc 2483 3-394977 
ToS.Azim. between o and Vertex 45 13 9851157. 


Q 4 | Now 
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Now fay, 
? , S 
'As Radiús go 00 10.000009 
To C.S. Inclination of he. Axis 20 10 9.972524 
So £, Sun's Diftance from Vertex 45 13 10.003031 
To e. of the Fourth Arch 43 23 9975556 


Now read Page 204. 


a 4 
Sun's Diftance from the South Pole 102 13 
Fourth Arch fubrract | 43 23 
Remains the Fifth Arch - 58 55 
Now Íay, 
o + 
As CS. of the Fourth Arch 43 33 Co Ar. 0.138601 
To C. S. of the Fifth Arch 58 55 9.712.389 
So C.S. O's Dift. from Vertex 45 13 9.047836 
To S. Latitude South 30512 9699326 


For the Longitude of rhat Place. 


o r 
AsS. of the Fifth Arch 58 55 Co Ár. 0.067315 
To $. of the Fourth 43 23 -9.836878 
So £. Inclinarion of the 4x is 20 10 9.564583 
To+*.Hour fromNoon inNerag.16 24 9.468776 


Now read Page 205» 


E non 

From 24-00 

Sub. Time at London 122 18 

Complementr 11 58 52= 79 43? 

Add the Hour from Noon 16 24 

uds is s the Longitude Eaft from London 196 7 
Welt 163 53 


5 Y 
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5. To find the Place EF on the Globe, where the 
Sun is fcen to fet Centrally Eclipled. 


2. Bythe Képlerian Method. 


OPERATION. 


, d. h. ' ” 
Apparent Time at London 1735, April 11 13 11 35 
Equation of Time fub. | I 40 
Equal Time at Londor opa 1130955 
'Sun's true Place : Pz O 221 56 
Sun's Right Alcenfion — 30 10 0 
A pparent Time from Noon add 197 53 45 
31, Right Alcenfion M. Calz al Londo 2128 3 45 
Sun's Declinarion North —. | 12 19 Q 

For the Angle Orient; 
ñ 

Second Angle of Incidence =4QF 25 4 
Angle of the Moon's Way =e O 4 5 38 fub; 
Angle Orient = FO e 39 26 


For 


234". URANOSCOPIA. 


For the Latitude of the Place, 


N 


NN 
o F 
AsC.t y UR Cuca Lu 39: 2.6 10.084926 
To Radius 40000 10.000000 
So C.S. y Y Loiade: 22:22 9.91667 £ 
ToC.OVR. 55 13 9.841745 
SUD Vos. 23 29 
Rem. Y R 31 44 
AsS. 3 TR 55 13 CoAr. 0.085489 
Tos.a« Y R 31 44 9 720958 
SoC.S. YOR 39 26 9.887822 
To S» Latitude South 29 39 9.694269 


For the Longitude of that Place, 


O F 


As Radius A 90. 00 10.0000b0 
To +. Latitude South 1 09:39 9.755291 
So to ()'s Declination Norrh 22 19 9.339133 
ToS. Afcenfional DIFF. fub. TB ODOJADA 
Sun's Right Alcenfion 30 10 from 

Oblique Defc. Defcendant 23.2 


Add 
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Os " 
Add : ia 90 o oo 
Sum, R. As M. Cels 113 2.00 
R. A. M. Celi at London [ub.228 3 45 
Rem. Longitude Eaft 244 58 15 
This Place falls on the Globe in the Pacifick Ocean. 
2. By the Flamfleedian Method. 
OPERATION. 
| andes, 
Second Angle of Incidence =FOd 45 4 
' Angle of Direction d O C add AE 
Sum, Amplir, of the Path =FOC 59 36 
| sb 
As Radius 909 00 10.000000 
To C. S. Amplitude 59 36 9.704179 
So E.S. (2) Declination 12 19 9.989887 
To $. Latitude South 29 38 9.094066 
Fer tbe Longitude. 
: h. ' HH 
Aícen. DIF. in Time is o 28 32 fub. 
From 6.0 O 
Time Sun-fetting there 5 31 28324 Hours: 
Time ar London [ub, 13 11:35 
- Longitude Eaft 16 19 53 = 2440 581 55" 


6. 


270 


To 
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6. To find the Place G on the Globe, where the Center 
of the Penumbra is, when the Sun is Teen ro fer as the E- 
clipíe ends. 


1. Bythe Keplerian Method. 


OPERATION. 


dá h. ds ” 
Apparent Time at London, 1735, April 11 1425 $6 
Equation of Time (ub, I 49 
Equal Time — 11 14 23 26 
Sun's Place then —= O 224 55 
Sun's Right Afcenfion 30 13 O 
Apparent time from Noon add 216 16 30 
Sum, isthe R.A. M. Celi at London 246 29 30 
Sun's Declination North | 1220 0 


For the Angle Orient: 


o ' 

Firft Angle of Incidence = G O d 62 49 

Angle of the Moor's Way =e0d 5 38 

Angle Orienr=GO e 57 LE 

Now, for the Latitude of that Place. 
o , 

AsC.t. Y DR.Orient 57 12 9:80947E 

To Radius 90 00 10.000000 
-S0C.$. O y Longit. - 9.926431 

ToG.oOYyYR 2723 10.116960 

Sub. O Y a 23 29: | 

Rem. e y R | 13 54 


És 
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Y] y 
ASS. YyR 37 23 Co Ar, 0.216708 
ToS. e PR 13 54 9.380624 
SCS. TOR 57 11 9-733961 
To $. Lar. Soutb 12 23 * 9.331293 


For the Longitude of that Place? 


o ? 

As Radius nas 90 00 10.000000 
To £. Latitude South 12 23 9.341552 
S0 £. (a) Declinat. North 12 20 9.339739 
To $. Aíc, Difference [ub. 2 46 8.68129E 
Sun's Right Alcenfion 30 13 from 
Obl. Afc. Delcendant 27 27 

Add 190 00 
R. 4. M. Celi 117 27--360% 
-R. A. M.Celi at London Íub. 246 29 30". 
Longitude Eaít 230 57 30 


This Place falls on the Globe, in the Mare del 248 
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2. By the FlamBleedian Method. 


OPERA TITO N. 


a 1 
Firít Angle of Incidence G O d 62 49 
Angle of Direction d O) C add 14 32 
Ampl litude ofthe PahGOC€ .. 77 21- 

o Li 

As Radios mo ge 00 10000000 
To CS. Ampl. of the Parh 77 21 - 9.340434 
To C.S. Y) Dectinanion 12 20 9.989860 
To $. Latitude South 12 21 9.330294 


For the: Longitude of: thar Place, -; 


e A A 


Aícen. DIff in Timeisfub. o Lt 4 
From 000 
Time Sun- lerting there 5.48 56) 24 Hours. 
Time at London lub. e 25 6 
Dift. Meridians Ealt 1523150 =2309537 30!! 
From 360. No 
Longuaude from London Welt 12902150 > 








7. To find the Place on the Globe, where the -Sun's low- 
er is jult touch by the Moon's upper Limb ia the Me- 


ridian. E | 
AS ER pe Jr I O Ni Ha 


DN, 


( o 
Semidiameter ofthe Penumbra SL Sa 
Moon's Diftance in Earib's 4xis ada 42 32 
Sum 74 24 
Exceeds the Semid. of rhe Earrh's Di 58 18 


Which proves, this Phenomenon will nar be any where con» 
Ípicuous, 
2, To 
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-UrRA 








8. To find 1th+ Place on the Globe; where the Sun's 
upper Limb is tow.hed by the Moon's lower Limb in the 
Meridian. | : 





OPERATION. 





o É 
 Semidiamerer of the Penumbra 3LI 52 
Dit. Moon in Earths 4xís South 42 32 
Difference me IO 40 
Now fay; 
oO E] 

As Semidiameter Earth's Disk 3498" 3-543820 
To Radius e go 00 10.000000 
So Difference in Seconds 640 2.806180 

To $. Arch Merid. (O) €: Vertex 10 33 9.262360 

Suns Declination North 12 18 

Rem. Latitude North 1 45 


This Place falls on the Globe, in the unknown Ocean; 
- Norih o£ Mare del Zur, 


The 
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The Central Shade of the Moon in this Eclipfe firkt toy! 
eth the Globe in the unknown South Ocean Lat. 570 19 
and Long. 130% 21 45, Eaft ; and bends its Courle Non; 
Eafterly, where in the lame Ocean it gives the laft fro; 
and goes down Centrally Eclipled ; bue will [carce: be fs 
by any, by realon of its RemoteneÍs from the Europeañ Tr, 
ders. The Shadow pafles over the Globe with a Velociiy 
27 Miles in a Minute of Time. 


In any Solar Eclipfe, when there aré three Angles of Inc 
dence (which I have ¡explained in Page 181.) that Place y; 
the Globe, where the Sur riles as the Eclipíe ends, is 
moft remore. Place to the Welt of Lordon that lees any thio 
of the Eclipíe ; and where the Eclipíe begins ar Sun-fettin, 
EISaaa remote Place Eaft of Lorsdon thar lees any thi 
Of it. 

Butif there are only two Angles.of Incidence, thar Pla: 
where the Sun rifles Centrally Eclipíled, is the remoteít play 
Weltward from Londoz ; and that place where he fets Ce 
trally Eclipíed, is the remoteft place Eaft, thár lees any thin 
of that Ecliple. | 


Thefe things being rightly underítood, when yoú har 
finihhed the Wark of any Eclipíe, according to the aboj 
Directions, have recouríe to a Terreftrial Globe, and lay 
Thread from the Place where the $un riles as the Edlipi 
ends, in the firft.Cale, to the place where the Eclipíe begi 
arSun-ferring.; or, from; the place, on the Globe, wher 
the Sun, in the fecond Cale, rifles Centrally Eclipfed, to il 
place where he [ers Centrally Eclipled ; and that Thread, 
a Chalk lo drawn, fhall reprelenr the Pafíage of the Cem 
of the Moon's Mhadow'over thar part of the Globe during! 
time ef the Eclipíe. 


“CHA 
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A. 


CHAP. XVI. 





The Calculasion of tbe principal Appearances of í the Surts 
Eclipfe, July 24, 17390 


Eq.Time tr. O .* Longite O, Anom. O . 
MASSA 


A A 


Anno 1739 9 20 31 30JÓ6 12 7 11 
guly 2416 22 3 2716 22 2 52] 
Hours 3 a DA 
Minutes 49 1 
Seconds  47| o E 
Mean Motor |4 12 44 24 
Equation add 1554 127 
Sun's tru. Place 4 5 1 39 571. 


























Equ] EG Timen r. O g |Longir. DN Anom. ». _Node ». 
Amo 1739 [10 193128|7 15 57 2014 12 2527 
April 246 1 93915 81921 10 51 21 
Hours 3| 13849 1 37 59 24 
Minutes 49; 26 54 26404. _6 
Seconds 47 26 10 $1 5% 





Mean Motion | 4 13 47 16 
Equar. Íub- 2 719 


)inher Orb |4 4 11 39 57 57 
Node fub. 4 133 36 
Arg. Lar. o 10 6 21 
True Lat..S..4.' 52 35 
Reduct, (ub». ; 2 15 


Ecliptic Place 4 11 adi 











Tr. Honrly Mo. 192 O 27 sp 


R | | Equal 
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dh 
Equal Time, true Y at London PEED gul 24 3 494) 
Equation of Time fub, 536 
Apparent Time 24 3 44 11 
Lime of Reduction fubrradt and add pd Sd 
Ápparent Time 5 Middle 1739, July e 3:39 1 
of the 2 Eclipric Conjunction 349 5 
Dif. Hor. Parall. O) and Y) =Semid.Earths Disk 55 5 
Semidiameter SENNA | gn | De 4 
Sum, =Semidiameter of the Penumbra el 
Sum, Earths Disk'and Penumbra= O A 25518611 
Difference Earths D:sk and Penumbra=0 H 225 
True Latitude of the Moon N. 4.=0) d 52 35 
True Hourly Motion of »10) - 1972181 
Angle of the Moons Way = e O d 5% 41 0 
Angle ofthe two dxes= e Oc: ea 10 7010 
Angle of, Direction = LOC ar 10 26 0 
Suns Declination North 17 19 0 
Firíft Angle of Incidence = 46) AS | 52 24 0 
Motion of half duration =d Oje 4097” qn 1801 
Time of half duration fubrtradt and add | 2 28 4 
Second Angle of Incidence =dO.B. 17 20 0 
Motion of half duration Centr. =dB 984.6/= 16 246 
Time of half duration fub. and add | EAT 
- Dift.Moonin Earshs Axis = QC 3208" 53 20 
Motion from C to 4 = 581" | 9 41 
The lame in Time fub. De] 
Dif?. Mconin Axis Ecliptic = Oe 3191" AAA 
Moons Latitude ar C == C R=3082'1; 1 y aida 


Now, according to Precept 17, of my Saftem, I have by 
the above Calcilaciao, found che times when 


d. h. 
1 he Eclipíe begins at Sun-rifing A 1739, ful 24 1 103 
Centrally Eclipled at Sun-rifing B 3 330 
Meridional Sun Centrally Eclipfed C 3 1810 
Middle ar d — 3 39 17 
Nonagefimal Sun Centrall) Eclipfed e 3.49 5 
«Central Eclipfe ends at Sun-ferring E ¡ 415 4 
The Ec!lipfe ends ar Sun-[erting G 6.81 
Total Duration is 4572 








| A 
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You are always to obíerve, that that Pole which: is of 
the flame Name wirh the Sun's Declination, is always illu- 
minated ¿ which in this S$cheme falls in the Earth's Axis 
near C; which Pole is purpolely omitted, to prevent crowd- 
ing the Figure too much. | 

To find the Pole in the enlightned Disk in any Projection 
(of this nature) make the Semidiameter of the Earth's Disk 
he Radius of a Line of Sines on the Seétor ; and from thence 
take the Sime of the O's Diftance from the neareft Pole, and 
leritin the Projeétion from () to P in tbe Eartb's Axis, and 
that gives the place of the enlighten'd Pole in the Farth's 
Disk ; and it is the North Pole, ¡if the Sun hath North De-- 
cination 5 bur the Sonth, if he hach South Declinatjon. 
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1. To find the Place on the Globe, where the Eclipfe be. 
gins at Sun-rifingz the Center of the Penumbra 15 the 
ar Á. 

1. By the Keplersan Method: 


OPERATION. 


| d.h:'' 
Apparent Time ar London, 1735, Fuly 24 E10j 
Equation of Time fubtradt 53 
Equal Time e 24 5167; 
Sun's Place then in the A(cendáne él 11.334 
Sun's Right Afcenfion ca | 134 2: 
Apparent Time from Noon add 17 38 1 
Sum, isR. A. 24. Celi at. London: 151 401; 
Sun's Declination North — 17 21 4 


For the Angle Orient. 


17 Ll 
Firft Angle of Incidence d O) A $2 24 
Angle of the Moon's Way =e O dadd 5 4H 
Angle Orient =e OA in Schemeabove 58 05 


For the Latitude of the Place ia the following Scheme: 
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| BS 
BC. ARURL On ene 58 5 9-794383 
To Radius go 00 10.000000 
SoC.S. El == Lobricad 48 26 9.821835 
ToCt. LAR 43 IL 10.027452 
Add e E € 23 29 

ZLEDBAK | 66 40 

ASTUR 43 11 Co Ar.0.16473£ 
Tos, MR : 66 40 9.961945 
Soc. =ELR 58 5 -9.723197 
To $. Latitude North 45 11 9850873. 


For the Longitude of this Place. 


a] P 

ds Radins » 4 90 00 ,10.000000 
To +. Latitude North - 45 IL 10.002379 
Sos, O's Declination North 17 21 9.494743 
To S. Aícenfional Difference fub. 18 20 9:497522 
Sun's Right Alcenñon from 134 2 | 
Rem. Oblique Afcenfion 115 42 

Sub. 90 00 
RA. M. Cels 25 42 0'ef=zó602 
R, 4. M..Cals ar London 151 40 15 
Longitude Eaft 234 1.45 W.1250 $8 ist 


This Place falls on the Globe, in the.unknown Ocean, be- 
Wween:China and America. A 
Ra 2. By 
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2. Bythe Elamficcdian Method. 


: o , 
Firít Angle of Incidence d O A 52 24 
Angle of Direction 40 C [ub. jo 26 
Amplit. of the Path =C O 4 41 58 

in the Univeríal Diagram. 
As Radius 90 00 10,000000 
To C.S. Amplir, of he E Path 41 58 9.87 1301 
So C.S. O Declination 17 21 9:979776 
To S. Latir. of che Place North 45 12 9-851077 


For the Difference of Meridians. 


| rr AS] 
The Aícen. Diff..in time is ¡L- 13:20 
From | 6054017 
Time of Sun-riíing 4 46 40 eE 24 a 
Time at London Íub, 1 10 33 
Diff. Meridians to the Eaft 15 36 7=134). 1 "asii 


(as before, 











2. To find the Place B on the Globe, where' the Center 
of the Penumbra is when the Sun ls Aa to rile Centrally. 
Eclipíed. | 


e By the Keplerian Method. 


OPERATION. pei 

154 de “h. . nom 
Apparent Tine at London, 1739, q | 24153173 30 
Equation of Time add —: “0 r30dA supiiate 098 
Equal Time ¿Se 24.39% 
Sun's true Plate A 1 O e 
Sun's Right Alcenfion — *: caro d 32 gg 060! 
Apparent Time from 'Noon add 145 5130 
Sum R.A. M. Celivaribonden 00 Dadecos os 219950 30 


Sun's Declination North en 37000 
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Roc dol rien : 
a F 
econd Angle of Incidence = di QB 17 20 
agle of the Moon's Way=e o Radd ..5 41 
o QuE | z o E 
Z 
E 
E 3 
For the Latitude of the Place. 
AO Ny | lok 
AsCt, 2 AR 23 1". 10.371797 
To Radius 9000 10.000000 
S.CS 2 " 4822 9.822404 
Toc. BR 74 14 9: 450607 
Ade al... 2329 | : 
L=e MR 97 43 Compl. 822 13 E | 5 
SE BR 74 14 Co Ar.0.016655 
10 S, os BR . 82417 0009996066... 
LBNLR 23 1 9963972 
ms. Lat. North Tia E 9.956693 LS 


Ra E 
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For the Longitude of this Place. 


[>] Ñ 

As Radius gos  '10.000060 
To £. Latitude North "371.23 '  10.472549 
Sos. O Declin. North 17 20 9-494299 
To S.A. Difference 67 54 9.966848 
Sun's R. Aícen. 134 6 

Obl. Aíc. Alcendant 66 adO: 

Sub. go $e 


R. Afcenfion M. Celó 336 12 de 
R. A. M. Celiat London 179 58 30 
Longitude Eaft 156 13 30 


This Place falls on the Globe, in the unknown Octan, 
_North-Welt of Arzerica. 


2. By the Flamfieediar Method. 


OPERATION. 





| .,., 

Second 2 of Incidence d O B 17. 20 

Angle of DirettiondOQO Club. . 30 126 

Amplitude of thePah=C0B : :6 54 + 
| e, ene 

As Radius sn Lo 1 90.04: 10,00000 
To C.S. Amplitude of the Parh ss 6 54 53 99968 
So C. $. Sun's Deélinátión: 2:21 30 17 20 9:9798 


To S. Latitude North 112100: 97661 


For the Difference of Metidians. | 


ce, d. hos qe 
Afc. Difference in ide is 4 31 36 
From 6 o O 
Time Sun-rifing 3 28 24 ]- 12 Hours. 
Time at London [ub:. 3 330 
Dif. Meridians Eafk 10 24 54=156" 13! 30"- 


7 - 


3. To 
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3. To find the Place C. on the Globe, where the Cen-. 
ser of the Penumbra is, when, the Sun is Centrally Eclipíed 
inche Meridian. 0 | 
E. By the Keplerian Method. 
OPERATION. 


de id 
Apparent Time at London 1739, July 24 3 18 10 
Equation of Time add | 5 36 
Equal Time 24 323 46 
Sun's true Place : $ LL 39 54 
'Suvs Right Alcenfion 134 7 0 
Apparent “Time from Noon add 49 32 30 
Sum, R. Alcenfion M. Cali ar London 183 39 30 
Suns Declination North E) 19 0 


For the Altitude of the Nonageííme Degree. 


As Semidiameter of the Earehs Disk 3305" — 3.51917x 
To Radius — go 00  _10.000000 
So D's Latitude ar € 3082 3.488833 


ToC.S. Altitude Nonagefime Degr. 21 10 9.96966% 


For the Meridian Angle, 


[m] P 
As Radius =» | go 00 10.000000 
ToS, Obliquity 39 9.600409 
So C,S. R.A. M.C. =: RÁ. 45 53 9.842685 


To C.S. Meridian Angle:  -73 54 9.443094 


For 
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For Diítance M.C. from Nonagefime Degree, 


| a E ETA 
As Radius — 90 00 10.000000 
To C.*. Alt. Nonag.Degree 21 ro 10.412059 
So C.f. Meridian Angle 713 58 9.460349 
To S. Dit.M.C.2 Nonag. 43 12 9.872408 


Sun in the Meridian - £L 11 38 54% 
Rem. Nonag. Degas 2 23 26 54 
Add FA. 0.00 
Cuífp Arcendant 5 23 26 54 
Complement = WM 5 0 633 6 


For che Latitude of this Place. 





bl > ¿ 
As C.t. 3 TERR. 21 10, 10.412059 
To Radius .. 9000... 10,00000808: 
SCS. Ma 6.33. .9»997156] 
To... MAR 68 58 9:58 5097 


From TR 2 «e 156 31 Comp¿E SM a30 209) 
Rem, R % ae 87 33 pe dl 
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o F 
AS. MAR 68 58 Co Ar. 0.029945 
PsRKR. Be 87 33 9.999603 
e A e O 0 
To S, Lat. North 86 33" +: 9:993213 | 


Beyond the North Pole, 








For the Longitude of thar Place. 


h. 1 HH 

R A[cen. lO) now is R.A. M,Celi 134 7. 03600 
A, M.C. at London [ub. "183 39 30 
Longitude Eaft from London ” 310 27 30 
'Longiude Weft 49 32 30 


This Place falls on the Globe, in the North Frozen Sea, 
North- a of Great Tartary. | 


2. By the Flamfteedian Method; 


OPERATION. 


So o F 
4 Semidiameter S's Disk 3305 3.5 19171 
To Radins : 90 00 .' :10.000000 
$0 Dift. Y) in Earch's Axis 3208 -3:506234 


TS..Dik. O) from the Vertex 76 5 9.987063 

'Sun's Declination North add. 17 19 
"Sum 93 24 Sub: from 180% 

Latitude North | 88 36 beyond the Pole: 


For the Longitude of that Place. 


h. F $ 
Time is there Noon. 24 0 O 
Time at London fub. 3 18 10 
Nemo Longitude Eaft 20 41 50=310%23” 30" as above 


4. For 
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4: To find the Place e on the Globe, where the Sun iy 
Centrally Eclipfed in the Nonagefime Degree. 


1. By the Keplerias Method. 
OPERATION. 


| dh 
Apparent Time at London, 1739, Fuly 24 349 5 
== 


Equation of Time fub. : 5.36 
Equal Time — 24.354 41 
Sun's Place then con Leo 11 40 8 
Sun's Righr Afcenfion 134.90 0 
Apparentr time from Noon add 57,16 15 
Sum, isthe R. A. M. Celi ar Londos 191 24 15 
Sun's Declination North. 17 19 O 


For the Altitude Nonagelime Degree. 


o 
As Semidiameter Earrh's Disk 3305 3.5 19171 
To Radins 90. ¡00 10,000000 
So Dift. D)”s Axis Ecliptic 3171 3. 501196 


To C.S. Altitude Nonagefme 16 72 9.982025 


The Complement of this is 739 38", O's Diftance from tht 
Verrex ; the fame with:the firft Operation in che Elan 
 Jieedian Method. | 


o E 


Sun's Place is = Nonag. Deg. 4% 11 40 8 
Aa: 3 00 00 O 
Sum is the Cuíp Afcend. ul Io g0098 


As 


z pa A 
e 
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| pe 
gi Cs. R Má Orient 1622  10.532120 
To Radius : 90 00 10.000000 
So C.S. sa Ml Longitude 48 20 9:873335 
ToC.s, Ras M 37 38 9541215 
| Add£ m A 23 29 
7ZLR ac | 1OL 7 
From 180 O 
Remains 78 53 





La A 5 
«SR a.m 27 38 Co Ar, 0010196 
TISR A a 28 53 9:991774 
Sc Ama 16 21 9.982035. 
To S. Lar. Northe. 74 33 9.984008 
For the Declination of the Afcendans M 119 401 8” 
2] ML 
As Radius => go 00 10.000080 
To S. Longitude => 41 40 9.822688 
so $. Obliquity e 23 29 9-600409 
To S, Declination Spuik 1539 942309) 


2. For 
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o , 
As Radius e go 00. 10.000000 
To C.S. Obliquity 1,23 29 9:962453 
So +. Longitude 41 40 9:949353 
To £, of . 39 13 ¿9-911806 

. Add 180 o Sl | 

R. A. Afcendant 219 13 
R. 4. M-Cels 191 24 
= 27 49 


3. For the Afcenfonal Difference of Alcendant. 


o F 
As Radius a g0 00  ' F0.000000 
To t. Latitude North 74 33 10.558486 
So +. Declinacion South 15 59 --9.447384 
To A. Difference 00 00 10 00 5870 


This may ferve for an Eltimate. 


. Hence, becaufe the Declination ós the Afcendant m ll 
40 =15% 39" South, is more than “the Co-Latitude rs” 2 
proves that that Point of-rhe Ecliptic has no Obligue Afcenf 
on; becauíe it never appears above that Horizon. 

But, if you take for the Latitude of the Place 374% 21 
and work asin the laft Work above, you will find the four: 
ia AE LO o:be equal to. Radius ro. 009000, or Sin 
of go? 

$0 that when ever the Jike Cafe happens, you may fate! 
the trouble of workingthe two laft Analogies, 

To prove this, take a Globe, and elevate the Pole 7 
33), and moving it round, you will find ML 112 40' will no 
aícend the Hori FIZON, 


as 2. By 
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2. By the Flamfteedian Method, 


OPERATION. 

















.-. 4 ' 
As Semidiameter Earth s Disk 33054... 3.519131 
To Radius go 00 10.000000 
So Dift. Y in Axis O 3171 3-501196 


To $. Azim. berween YO and Vertex. 73 38 9.982025 


As Radius 90 00 10.000000 
ToC.S Inclination of the Axis 16 7 9.982587 
Sor, Sun's Diftance from Vertex 73 38  10.532120 
To +, of the Fourth Arch [ub. 73 00 10.514707 
Sun's Diftance from the North Pole  y2 41-94-3608 

Remains the Fifth Arch o 19 Complement 


AsCS. of the Fourth Arch 73 0OCoAr. 0.534065 
To C. $. of the Fifth Arch o 19 9.999993 
SoC.S. O's Dift. from Vertex »3 38 9.449915 
To S. Latitude North 74 32 9-983973 


For the Longitude of that Place, 


AsS.of the Fifth Arch o 19 Co Ar.2.257523 
ToS. of the Fourth Arch O 9.980596 
So +, Inclination 4xis 16 7 9:460829 
To +, Hour a Noon in Nonag. 38 51 11.698948 


h, F dE 
From  - 24 0 0 
Time at London 3 49 5 
Complement 20 10 55=302933' 45" 
Add Hour from Noon 88 51 O_ 
Longitude Eaít 31 24 45 


5. To 
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5: To find the Place Fon che Globe, where the Sun is 
íeen to ler Centrally Eclipled. 


i. Bythe Keplerisn Method. 


de bl 

Apparent Time at Loxdos 1739, Fuly 24 4154 
Equation of Time add 536 
Equal Time ar London ——e 24 4.2040 
Sun's true Place Sm ÉL 11 41 > 
Sun's Right Aícenfion “a 134 90 
Apparent Time from Noon add 6346 0 
Sum, Right Afcenfion M. Cali ar London 197 55 0 
0 


Sun's Declination North = 17 19 


For the Angle Orient. 
Second Angle of Incidence =F Od 17 20 


Angle of the Moon's Way = eOdíub. 5 41 





Fu 
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a] É 


AsC.é.ceél = 11 39 10.685353 
To Radius 90:00 -10.000000 
$10c0S. 8 48 19 9822830 
TC: 2AR 82 11 LgS13:7077 
Sub, El 3 ae - 23 29 : 
¿ngle e BR 58 42 
AS AR 82 11 Co Ár. 0.004054, 
TS. 10 2R 58 42 9.93 1691 
50 C.S. ce El 3 1 39 9.990960 
ToS. Lar. North. 56 25 9:926705 


For the Longitude of that Place: 


! 

¡AsRadius amo go 00 19.000900 
To + Latitude North 56 25 10.177846 
So +, () Declin. North 17 19 9.493854 
ToS. Afc. Difference 29. HO 9.6717]00 
Sun's R. Afcen. add 134 9 
'Obl. Defc. Defcehd. LOL no 

Add go 0 
R.4. M. Celé E) 
RA: M. Coli at London 197 55 
Longitude Eaft 54 14 

This Place falls on the Globe in the Eaftecn Parts of Maf- 


CiUiA, 


2. By the Elamffeedia? Method. 


OPERATION. 


a] F 


second /_ of incidence FEOd. .17 20 
Angle of Direction d O C add 10 26 
Amplitude of thé Parh = EF Oc 2746 





El 
a 

Ar 
me de 
" 
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As Radius : go 00 10.000000 


To C.S. Amplitude Path 27 46 9.946871 
So C.S. O) Declination North 17:19 9 979855 
To $. Latitude Norrh 156.25 9:926726 
For the Longitude of thar Place. 
MO F ” 
Afc. Diff. in Time is | 1052 0 
Add O 
Time le Sun-[etting ere 7.52 0 
Time at London [ub, 4315 4 
Longitude Eaft 856 4=-54 14 3 


before, 


A ————— 09 o +, 


6. To find the Place G on the Globe, where the Center 
ofthe Penumbra is when the Sun is (eeh tO Let as the E. 
cliple ends. | 


1. By the Keplersan Method, 


Do b. 49 
'Apparent Time at London 1739, qul eobitol 1124064881 
Equation of Time (ub. . 5:36 
Equal Time add — 24.6 13 3) 
Sun's true Plate. re: == "ÉL Ar 45 41 
Sun's Right Afcenfion bs 134 14.0 
Apparent Time from Noon add. Fg2 015 
Sum, Right Afcenfion M. Cali. ar London”... 2226 1415 
Sun's Deelination North 17 17 0 


HOTTA MAMA O 
For the Angle Oriente 
F 


o 

Firft Angle of Incidénta GOd 52 24 
Angle of the Moon's Way e O d lub» 5 4H 
Rem. Angle Orient 46 43 





| 
| 
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a 


For the Larisude of the Place. 





6 Ll 
Cte 46 43 9:973907 
AsRadiíus EASO 00 10.000000 
SCS 248 14 9.823538 
mCAUAR "54 44 9.849631 
Subraté| Ba ' 23 29 
Rem. ocn 31 15 
4S.] BR 54 44 Co Ar, 0.088058 
TS. ex R 31 15 9-714977 
AS E 46 43 9.836075 
ToS, Latitude North 25 48 9.639110 


259 : 


Fer 
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For the Longitude of that Place. 


As Radius es 

To +. Latitude North 

Sot. S's Declin. North 

To $. Aíc. Difference 

Sun's R. Afcenkion “add 

Obl. Deíc. Deicendant 
Add 

RA. M: Celi | 

RA. M,Celiat Loneor 

Longitude Baít 


This Place falls on the Globe, near Techart in Barbayy, a 


La] F 
90 00 
25 48 
17.17 
8 39 


9.684324 
9.492964 
9.177288 


134 14 
142 53 


Q0 


O 
2D 00 
226 14 15 


6 38 45 


10,000080 


Province of Bras North: Eaft from the Lybian De. 


larto 


2... By he Flemftedión Method. 


OPERATION. 


o F 


Firft Angle of Incidence GO d 52 14 | 


Angle of Direction d (9 C add Io 26 
Amplitude of thé Path Got '62 50 
Tod a ua 
As Radius e go 00 10000000 
To C.S. Ampl. of the Path 62 50 9.659517 
$0 C.S, O) Declination EL 9:.979951 
To $. Latitude North 25 51 9.639468 


For the Longitude. 


Alcen. Dif. in Time is 
Add 

Time Sun-fetting there 

Tiuié ar London lub, 

Longimde Ealt 


0 26 35=6? 38! g5* 


M 
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7 To find vhe Place on the Globe, where the Sun's 


| upper L Limb is jult touched by the Moon's lower Limb in the 
Meridian. 





OPERATION. 











o F 
Semidiamerer of the Penumbra : O 
Dif, Moon in Earchs 4x1s ZO 
Diflerence —— A 

Now fay, 
o > 

As Semidiameter Eartb's Disk . 33057 3.519175 
To Ragins e 90 00 10.000000 
So Difference 1342 3.127.752 


Tos. Dit, O from Vertex 23, 57 9.6085 81 
Sun's Declination North add 17 17 
Sun Latitude Ñ Ora 41 14 


This Place falls on the Globe, in the North Welt Parts 
oi Perfía, near the Cafpian Sea. 


S 3 8. Fo 
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8. To find the Placé on the Globe, where the Sun's loy: 
is touch'd by the Moon's upper Limb in the Meridian. 


OPERATION. 


o F 

Serñidiamerer of the Penumbra 3,6 
Moen's Diftance in Earth's Axis add 53 28 
San 3 -84 34 


This being more than the Semidiameter of the Eanl 
Disk, proves, this Phenomenon is nor any where conf 
cuous. 





The Central Shade ficlt enters on the Globe, in the! 
known Ocean North-Weft of America, and bends its Con 
Eafterly, rending towards the South, pading over the No 
ern Parts of America, croffing the Hyperborean Sea, Nor 
Swedeland, the Baltic, and the Gulph of Finland, where 
enters Mofcovia, near Petersburgh, and leaves the Earth nt 
the Eaftern Parts of Mo/covy, where the Sun will fer Cen 
Jy Eclipled. : | : 
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The Moon's Shadow pafíerh over the Earth with a Veloci- 
ty of almoft 32 Miles in a Minute; which is bur a flow 
pace in comparifon to what it goes when the Moor is in Pe- 
- rigeon ; for then the Shadow travels with a Velocity of 4E 
Miles, 2 Furlongs, 37 Polesin a Minute, 1£f it happens about 
the Middle of Fúne ; butar any other time of the Year its 

Velocity is fomething leís. 

' Andifthe Eclipíe happens at the Moon's Apogeon, the 
Shadow moves only 31 275 Miles in a Minute, if this falls 
inthe Middle of December; but at any other time lome- 
ching more. | 

So thar the two Extreams of the Motion of the Shadow of 
the Moon over the Earth's Disk during the time of a Solar 
Ecliple, are 41 and 31 Miles in a Minute of time, omitcing 
he Fradtional Parts of a Mile,.296 and .275. 


Sound only goes 11 Miles in a Minute 3 but Light travels 

with fuch a prodigious Velocity, that it almoft (urpaííes our 

'- Underftanding : For when the Earth 1s in Perihelion, its 

Motion is no lefs than 15255859 Miles in a Minute of 
time» See my Sy/ffem, Vol. l. Page 442. 


 Toexerciíe the young Tyro in thele matters, I hall here 

' (ubjoin the Times.of the Grear Ecliple of the Sun, char will 
happen in 1/48, according rtothe Tables in my £y/f2em, uling 
the new Equation in Page 111, of this Book, | 





di hi n9 
Equal rime true O 1748, Fuly 13 23 20:25 
Sun «and Moon in ( ta Leo 2 42 34 
—Hence the Apparent time at London of the 
| 
Beginning 1748. Fuly — 13 21 4 55 
Viñble Conjunétion > 22 39 5% 
—Greateft Obícuration 22 40 49 
End — A 14 019 1 
Total Duration — 314 6 
Digits Eclipíed are on the upper fide 10 26 13 
SA The 
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¡The Times of the General Eclipíe fall thus, vz. 


Apparent time at London of the 


| dh q 
Beginning at Sun-rifing, 1748, Fuly 13 20 26 y 
Central Eclipíe begins ar Sun-riling" 21 4031 
Central Eclipfe in the Meridian | 23 3) 
Central Eclipfe in the Nonagelime Degree 23 19 4 
Middle, being ar — — 23 157 
End of the Central Eclípfe, ar Sun-fetting 1.94 
End ar Sun-fetting — 2 2345 
Duration pS 5 571 





. 





* The Latituides and Longitudes where thole Appearanos 
“happen, are, 


Lat. Long: 
Sun begins to be Eclipfed'ar his Rifing 35 9 N. 51 10 
Riles Centrally Eclipfed A5 23 76 17 
Centrally Eclipfed in the Meridian 51 38 14 135 
Centrally Eclspfed in the Nonageime 48 47 20 
Sun [ers Centrally Eclipfed Jo 30 76 21 
Ends ar Sun-[erting 014S. 53 59 


Sunsuppertouchtby 9's lower Limb 21 19 N. 14 15 
Sun's lower touchr by Moon's mpper Limb beyond the Pole. 


CHAP. 
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CHAP.  XVIIL 


Jo find by the Te errefrial Globe, the principal Appearas- 
ces of Solar Eclipfes. 


“(GIVEN the Cufp of the Afcendant, with the Angle O- 
rient, Or Altitude of the Nonagelime Degree, to 
find where rhe Sun riles as the Ecliple begins. 


EXAMPLE 


| 

- Lerdt che required to find the principal Appearances of 
the Sun's Eclipfe, Fuly24, 1739 ? 
| 
| 


Solution. 1, For tbe Latitude. 


Bring the Sun'sPlace $l 119 33' có the Eaftern Horizon,and 
there ftay the Globe < Then take 3 Signs from the Sun's 

Place, and there remains U 11% 33' for the Place of the 

É Nonagefime Degree, which mark with a Chalk in the E- 
cliptic, 

Then move the Brazen Meridian in the Norches of the 
Wooden Horizon, until the Place of the Nonagefime De- 
eree be elevared 58% 55 then will the No:ch of the North- 
thern cur the Brazen ies ar 45% 11”, the Latitude of 
the Place North. 













2. For the Difference of Meridians, or Longitude from 

London. 

Bring the Sun's Place in the Ecliptic fl 11% 33/ to the 
- Brazen Meridian, and there make a Mark with Chalk: 
Let the Globe be elevated to the Latitude of the Place juft 
now found ; bring London to the Meridian, and [etthe Index 
to the Time of the Ecliple 1 h, 11”. 

Now move the Globe, till the Index point at 12 at Noon ; 
and that Place on rhe Globe under the Mark made on the 
Brazen Meridian, is the Place where the Sun is Vertical ar 

that time ; bring this Place to the Eaftern Horizon, and 
| he 
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the Meridian cuts the Equator pa 125 58/ Welt of London. 
which Place is in the unknown Ocean, where the Sun yil 
begin to riíe juít as the Eclipíe begins. 





2. To find the Place wheré the.Sun will Rife Centrally f. 
clipfed. | | 


1. Forthe Laritude» 


The Sun's Place is Leo 11% 38%, the Altitude of the No. 
nagefime Degree 23% 1', and the time ar London 3'palt 3, 


SOL U TEFOSN. 


Bring the Sun's place in the Eclipeic El 11% 38' to the Eaf. 
ern Horizon ; then 3 Signs fubtracted from it, leaves py 110 
-381 the place of the Nonagelime Degree ; which mark wi 
Chalk. Then move the Meridian in the Norches of the 
Horizon, till you have the place of the Nonagefime Y 11 
28! elevated upon the Quadrant of Altitude 232 1"; then 
-will the Notch of the Northern Horizon cur the Meridian al 
719 23), which is the Latitude of the place foughr. 


2. For the Difference of Longitude. 


Bring the Sun's Place to the Brazen Meridian, and there 
mark 1he Meridian with Chalk ;  elevate the Globe 
to the Latitude of the Place juft found; bring London 
to the Meridian, and [et the Index to che time of the Eclipfe 
3!palt 3; move the Globe, till the Index point at 12 2 
Noon: Here ftay the Globe, and obíerve what place is un- 
der the Mark made on the Brazen Meridian ; for there the 
Sun 1s Vertical at the given Time. | 

Bring this place (being marked with Chalk) to the Eal- 
ern Horizon, and the Degree of the Eqguator 156” 13' that 
now lies under the Brazen Meridian is the Longitude of the 
place foughr ; Which place falls on the Globe, in the un- 
known Ocean; where the Sun will be leen ro rife Centrally 
Eclipfed, it being in the Zenith, or highelt part of the Globe | 
at that time, | | EE] 


3. To 
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3, To find where the Sun is Centrally Eclipfed 16 the Nona- 
gefime Degree. ' ) 


le For the Latirude. 


Sun's Place fl 119 40%, the Altitude of the Nonageime 


Degree 16% 22' and the time at Londca is 49 paft 3' 


in the Afternoon. 
SOTE UT TON 


Mark the Sun's Place in the Eclipejc SL 112 40% This is 
now the place of the Nonagelime Degree. Toitadd three 
Signs, and it makes m; 110 q for the Cuíp of the Aícendan: ; 
which bring to the Ea/lern Horizon, and move the Brazen 
Meridian in the Notches of the Wooden Horizon, until the 
Nonagefime Degree (Sun's place) Leo 119 40" be elevated 
16022 upon the Quadrant=of Altitude ; then doth the 
Norch of the North Horizon cut rhe Meridian in 74% 33", 
he Latitude of the place North, 


2. For the Difference of Longitude. 


The Globe ftanding elevated to the Latitude 34? 33), as 
found above, mark the 5un's place inthe Ecliptic Leo 112 40), 
bring that to the Meridian, and fet 1he Index to 12. ar 
Noon ; then move the Globe, till the Index points ar the 
given Hour ar Londoz 3h. 49"P.M. The Degrees of the 
Equator mow under the Brazen Meridian 191% 24' are the 
Right Alcenfion of the Mid-Heaven art London; which marle 
with Chalk: Then so the Sun's Place Él 119 40' add three 
Sigos, the Sum is M 11% 40". 

This Point of the Eclipezc doth nor Alcend, [See Pagez4]) 
in thar Latitude ; for which reafon the Globe cannot decide 
the Coutrover[y. 


4. To 
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4 To find the Place on the Globe, where the Sun is 
Censrally Eclipfed in the Meridian. ' 


1. Forthe Latitude. 


Given the Sun's place €l 11% 38/, and ehs Altitude of the 
Nonagelfime Degree 21” 10, with the Nonagefime 
Degree 11 23% 26. LE 


SOLUTION. 


To the Place of the Nonagefime Degree add three Signs; 
the Sum is MW 23025? the Cuíp of the Alcendant. Bring 
this to 1he Eaffern Horizon, and move rthe Brazen Meridian 
in the Norches of the Wooden Horizon, until the place of the 
Nonagefime Degree EL 23” 26' cur the Quadranr of Altítude in 
21910'¿ then dorh the Northern Notch of the Horizon cut 
the Brazen Meridian in 86% 34* North beyond the Pole for 


the Laritude of thar place. 


2, For the Difference of Longitude. 


SOLUTION. 


Bring London to the Meridian, and fer the Index ro the 
given time of the Eclipfe 3h» 18" : Then movethe Globe 
till che Index points ar 12 ar Noon. pa 

Now the Degrees of the Equasor under the Brazen Meri- 
“dían are 49% 32”, which is che Longitude of rhe piace 1 :he 
Weft of London, where the Sun will be Centraly Ecliofed in 
the Meridian, and Larirude 86? 341 Norsh beyondthe Pole» 


5, To 
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s. To find the Place where the Sun (ers Centrally E- 
clip/ed. 
1. For the Latitude. 


Given the Sun's Place Él 11 degr. 41 min. the Apparent 
time 4h. 15 P,M- and the Altitude of the Nonagefime De- 
gree 11 degr. 39 min. 


SOLUTION. 


Becaule in rhis Cale the Sun is fetting, bring his Place 
Leo 11 degr. 41 min, to the Weltern Horizon ; add three 
Signs to iry and you have thé Place of the Nonagelime De- 
gree mM 11 degr. 41 Mid qa eb 

Then move the Brazen Meridian ín the Notches of the 
Horizon, until you bring the ¡Nonagefime Degree mM 11 deg. 
41 in, to be elevared upon the Quadrant of Altitude £r 
degr.39 Min, equal to che Angle Orient: Then obíerve 
what Degree of the Brazen Meridian is cur by the Notch 
of the Wooden Hórizon ; for that is the Laritude, or Pole's 
Elevation fougkht, which in this Example is 56 degr. 35 min. 
North. 


2. For the Difference of Longitude. 


Bring the Sun's Place in the Ecliptic Leo 11 degr. 41 min. 
to the Brazén Meridian, and over the Sun's place make a 
Mark on the Meridian, the Globe being elevated to the giv- 
enLariude 56 degr. 25 min» North ; bring Logdon to the 
Meridian, and ler the Index to the time of the Ecliple 4h. 
15 P.M. Movethe Globe, till the Index point at 12: ar 
Noon. Here ftay it, and oblerve what Place lierh under the 
Mark made on the. Meridian (for thar is the place where the 
Sun is Vertical atthe given time) which is the Eaft End of 
Hifpaniola. Bring this place to the Weltern Horizon, and 
he Degrees of he Equator. 


Now: 
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Now, under the Meridian are 547 14, the Longitude Eaft 
of London ; the Place now in rhe Zenith isthe Ealt Mo/covia, 
where the Sun will [er Centrally Eclipfed. 





6. To find the Place where the Eclipfe ends ar Sun- 
ferting. ) | | 


Given the Sun's Place ¿| 11%45?, the Apparent time at 
London Gh, 8' 59” P. M. and the Altitude of che Nonx- 
gefime Degree 467 43!» 


1. For rhe Latitude of the Place. 


Becaufe the Sun is ferring, bring his placein the Eclip- 
tic EL 1 degr. 45 mín. to the Weftern Horizon; add three 
Signs to ir, and you have the place of the Nenagefime De- 
gree Bl 11 degr. 45 min. 

Then move the Brazen Meridian in the Notches of the 
Wooden Horizon, until you bring the Nonagefime De- 
grec M 11 degr. 45 min. to be elevated upon the Quadrant 
of Airitude 46 degr. 43 min. equal to the Angle Orient, or 
Altitude of the Nonagefime Degree. “Then oblerve what De- 
gree of the Meridian is cur by the Northern Notch of the 
Wocden Horizon ; for that is the Latirnmde or Poles Eleva: 
tion fought, which in this Example is 25 degr. 48 min. 
North. : 


2. For the Difference of Longitude from Lendon, 


- Bring the Sun's place in the Ecliptic $ 11% 45'to the 
Brazen Meridian, and there on the Meridian make a Mark. 
The Globe being elevated to the juít now found Latitude 
25 degr. 48 min. N. bring London to the Meridian, and [et 


the Índex to the time af the Eclipíe 6h, 8"P. M. Move. 


the Globe back, ell the index point at 12 ar Noor. 

Here ftay it, and obíerve whar Degree of the Equator is 
under the Brazen Meridian ; for that is the place where the 
Sun is Vertical ar the given time, wirich is he Gulph of Me- 
xico 10 Ámerica. 


Bring 
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Bring this Place to the Weftern Horizon ; and the Degree 
of the Equator then under the Meridian is 6% 39! Eaft Lon- 
gitude from Londor. Now look upon the Zenith of the 
Globe, and you will ind Techors£ in Barbary ; ar which place 
the Eclipíe will end ar Sun-(etting. 


-Thus have I fully demonftrated by the Terreftrial Globe 
all the Appearanees of this Solar Eclipíe, which are all thar 
can happen ; becaule all the Penumbra dorh'nor fall within 
the Earrth's Disk. - But in thole Eclipíes, when the Penum- 
bra is all involved in the Disk, then there will be two more 
Cafes (as in the Sun's Eclipíe December 28, 1730,) thatis, 
firft, tofind the Place where the Eclipíe is ar Sun-rifing; 
and the other is, 'to find the Place where the Ecliple begins ar 
Sun-[ecting. Of thele in tbeir Order. 








1. Tofind by the Terreftrial Globe, the Place where the 
Sun's Ecliple of Dec. 28, 1730, ended at Sun rifing. 


4 | di REP 
Given the Apparent Time at London, Dec. 28 21 25 34 
Sun's Place — VS 17 430 
Altivude of.the Nonagefime Degree. 90.48 O 


1. Forthe Latitude of that: Place: 
SOLUTION. 


Bring the Sun's Place in the Ecliptic VS 17 degr 43 min; 
to the Eaftern Horizon (becaufe the Sun is rifing) and from 
it fubtradt three Signs, and you will have 2 17 degr. 43 
min. for the Place of the Nonagsfime Degree. 

Then, becaufe its Altitude is 90 degr. 48 min. from the 
North Part of the Horizon (becauíe the Sum of the third 
Angle of Incidence 85 degr. 11 min. and the Angle of the 
Moon's Way 5 degr. 37 min. 1s more than a Quadrant) move 
the Braís Meridian in the Notches of the Wooden Horizon, 
until the Place of the Nonagefime £: 17 degr. 43 min. be ele- 
vated 9o degr. 48 min. from the North part of the Horizon, 
or 89 degr. 12 min. from the South part thereof; then the 
Degrees cur by the Southern Nersh of the Horizon upon the 


Braís- 
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Braís-Meridian, are y degr. 41 min. which is the Latitude 
of the Place South. | 


2. For the Difference of Longitude from London, 


The Globe being elevated to the Latitude of y degr. 41 
min- Sourh, juít now found, bring the Suns Place in the E- 
clipric y8 13743, to the Brazen Meridian 5 make a Mark; 
then bring London to the Meridian, and [er the Índex to the 
time of the Eclipíe 21 ha 26" P.M. Move the Globe, till the 
Index point at the upper 12, or Noon. : | 

Now the Place on the Globe under the Meridian, which 
you mark'd, is the Sea berwixtthe Kingdom of Moniotapa in 
Sourh Africa and lMadagaftar. Here the Sun is Vertical ar 
the given Time. Bring.this Place ro the Eaftern Horizon 
(becaule the Sun is rifing) and oblerve the Degrees of the 
Equaror under rhe Meridian, which in this Example are 54 
degr. 33 min. Welt Longitude from London. 

Now, as the Globe ftands, look on the Zenith, and you 
will (ee the Country of the Amazons in South America 3 to 
which place the Eclipíe ends at Sun-rifing. 

This is the molt Wefterly Place thar leesthe Eclipíe. 





2. To find the Place on the Globe where the Eclipíe be- 
gins ar Sun-[etting. 





| Given, the Apparent Time ar London 22h. 59min. 38", 
the Sun's Place V3 17 degr. 47 min. and the Altitude of the 
Nonagefime Degree 79 degr. 34 min, 


1. For the Latitude. 


SOEU- 
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SOLUTION. 


Bring the Sun's Place y8 172 47? to the Weftern Horizoa 
(becauíe the Sun is lerting) and -to it add three Signs, and 
you will have y 17” 47' for the Place of the Nonagefime De- 
— gree. Then, becaule its Altitude is 79 degr. 34 min. move . 

the Braís Meridian in the Wooden Norches of the Horizon, 
ntil the Place of the Nonagefime Degree y 17% 47' be eleva- 
ted 79% 34' from the Sourh Horizon. 0 

Now, the Degrees cut by the Nor£heraz Notch of the Wood- 
en Horizon, are 16 degr. 36 min, and fuch, isthe Latitude 


North. | 


2. For the Difference of Longitude. 


The Globe being elevated to the Laritude 16 degr: 47 
min. Nor£h, juít now found, bring the Sun's Place in the 
Eclipric Y8 17 degr. 437 min. to the Braís Meridian, and 
there make a Mark exactly over the Sun's Place ; then bring 
- London to the Meridian, and fer the Índex to the time of 
the Ecliple 12h. 59/38/ P.M. Move rhe Globe, till the 
Índex points ar 12 at Noon, the Place under the Mark on 
he Meridian, is the Weftern Coaít of Monapotapa in Sourh 
áfrica. Here the Sun is Vertical ar the given time. | 

Bring this Place to the Wefltern Horizon (becaule the Sun 
isferring.) Here ftay the Globe, and lee whar Degrees are 
on the Equator under the Mark on the Meridian z for they 
pa the Longitude from London, and are 98 degr. 4 min. 
 Balt. | 
Now.look on the ¿Zenith of the Globe, and you will fee 
Pagu in the Eaff Indies. This is che molt Ealtera Place thar 
lees any thing of this Ecliple. 


Becaufe the Solution by the Terreftrial Globe, of finding 
the Places where the Sun is Centrally Eclipíed in the Nora= 
gefime Degree is the moft difficult, and my Defign of Wri- 
ting being to make all things plain to the meaneft Capacity ¿ 
erefore for the lake of my younger Readers, I will add 
another Example, which fhall be of the Sun Centrally E- 
dipíled in the Nonagefime Degree, Anno 1730, December 27th, 
1h. 12425 Sun's Place v3 17 45', and the Altitude of 
¡e Norqge/ime Degree 87” 486, 

T SOLU- 
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1. For the Larimde of thar Place. 


Mark tlhie Sun's Place in the Ecliptic ys 17 degr. 45 min. 
This is now the Place of the Nonagefime Degree. 

To it add three Signs, and it makes y 17 degr. 45 min, 
for the Cufp of the Afcendantz Which bring to the Eaftern 
Horizon: Keep it there, and move the Braís Meridian in 
the Notches of the Wooden Horizon, until the Nonagefime 
Degree (Sun's place) y 137 degr. 45 min. be elevated upon 
the Quadrant of Altitude $7 degr. 46 mín. from the Souih 
part of the Horizon 3 then doth the Sowrh Notch of the Hori- 
zon cur the Brafs Meridian in 20 degr. 2 min. Sourh, the La- 
titude lought. Ade | 


2. For the Difference of Longitude. 


“The Globe ftanding elevated to the Latitude 20 degr. 2 
min.South, mark the Sun's place in the Ecliptic VS 1) degr. 
45 minutes, which bring to the Meridian, and [er che Index 
to 12 at Noon ; then move the Globe till the Índex point ar 
the given Hour 22h. 13 min. at Lowdon, the Degrees of the 
Equator now under the Meridian 262 degr. 24 min, are the 
Right Afcenfon of the Mid-Heaven ar Lomdon ¿ which mark 
with Chalk. Then to the.Sun's place add three Signs, the 
Sum is, Y 17% 45% Bring thisto thé Eaftern Horizon, 
and here ftay thé Globe; the Degrees of the Equator now 
on the Meridian are the. Right Alcenfon ef the Mid-FHea. 
ven 28$ degrees 55 minutes, the Place where the Sun is 
Centrally Eclipled in the Nonagefime Degree; which mark in 
the Equator with Chalk: Alto countrhe Degrees in the E- 
quartor between theíe two Chalks, and you will find them to 
be 26 degrees 30 minures, the Difference of Longitude from 
London Ealt ; becauíe the time ar London was more than 13 
Hours ¿ when iris leís chan 12 Hours, then iris Wefte 
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“How exceeding plealant muít ie be to thé young Aftrono- 
mer, to take the Terreltrial Globe in his hand, and at one 
View to lee the principal Appearances of any Solar Eclipfe 
This, 1 fay, 15 very fatisfadtory, by realón he may examine 
the Calculations, and by rhar meáns find out thé Faults, 
if any. 








CH AP. XIX, 


Shewing how to obferve the Phafes of. Venus ahá 
Mercury. | 


HE underíftands what Í have already wrote in my. $y- 
4 femof the Planets demonfirated, cannot bur rightly cort- 
celvethe true Syftem of the World, Í mean, the Heavenly 
Bodies thémlelves, and how they move in their feveral Or- 
bis: For, fince all the Planers, as well, as our Earrh; are. 
Sphérical, Opaque and Scabrous, or rough uneven Bodies, 
they do reflect every way the Sun's Rays which fall upon 
them. - | | 
_ And it follows alílo from hence, that one half of every 
Planet (nearly) or that Hemifphere which is turned neare(k 
the Sun, will be illuminated by him, and the other Hemi- 
(phére muft remain in Darknels. Ya 

And becauíe the Orbits of the two inferiour Planers Pé: 
nus and Mercury are inílcribed within the Earrh's Orb, they 
increale and decreale in Light as cur Moon doth:- For 
when they are in Conjunction with the Sun in the upper 
parcof their Orb, the lame Facé that they then fhew to thé 
Sur, is allo turned to our Earth, which is full, except when 
they are in, or near the Nodes, and then they are behind 
the Sun, and confequently cannot be feen by a Spectator on 
our Earth ¿ that is, 1£ their Latitudes be lefs than the Sux's 
demidiameter. 

Such a Conjunétion as this happen'd of the Sn and Mer: 
diF7, Anno 1693, Oétober 29, at 32' 50" pat Noon in M 16% 


| 527”, with Latitude 4' 57"S.4. 


SO This 
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This Conjunction, <$. Wing put in his Almanack for thar 
Year, with the Calculation, to fhew the Paffage of Mercury 
over the Sun's Disk. Indeed, if he could have jump'd into 
either Saturn.or Venus ar that time, he might then have [een 
Mercury as a black Spot in the Sun: For as Mercury was 
then in Scorpio, fo were Saturn and Venus in Sagittary 5 lo 
that an Eye from eirher of them might have feen Mercury 
in the Sun. 


I mention this, only as a Caution-to young Students, that 
they may not fall into the like Error, as he did. 


In Page 4256, of Vol. I. of my Sy/ffem, 1 have taught how 
10 Calculate a Retrograde Conjunction of Mercury or Venus 
over the Sun: Búr becaule that differs fomething from a 
Dire Conjunction, ir will nor, 1 believe, be taken amiís if 
I Mew here how icistobe done. +. a 

“All the difference is, in finding the Diftance of the Planet 
from the Earth, ar the time of he true Conjunétion: For 
as in the Retrograde Conjunction the Angle of the Sun is 
always 6 Signs; and the Diftance of Mercury from the Sun 
is lubtradted from the Diftance of the Sun from the Earth; 
Íó in the Direét Conjunction the Angle ar the Sun js no- 
thing: The Diftance of Mercury from the Sun is added to 
the Diftance of the Sun from the Earth ; and thar Sum is 
the eros Of Mercury from the Earth ; (the like in Ve- | 
nus. ÉS | 

To:make it more inrelligible, take a Synopfis of the Cal. 


culation of the Conjunétion above mentioned, as it happens 
from my Tables. - | 


Equal 





Ulla Nosconria “29 


ES 


: d. h. .. 0" 
Equal time »f true Orbit Y da 29 032 $0 
Equation of time add a 15 $2 
Appareo: Time o 29 048 42 

Ss. OS 8 Ss. A P Nmñ 
Mean Anomaly of - 41044 3! |10 22 21 40 
Mean Longitude - 718 21 28| 7 4 59 40 
Profthaphere(is [ub. (1129 21 |4 11 52 27 
Orbit Place IA A E AO! 
Mercury's North Node fubas ria le 14 42 12% 
Argument of Laritude =—_— —(6 2 955 
Angle arthe Sun 0.0001 — —- 
Inclination of the Orb == -—-—_— o 15 49 


For the Latitude of Mereury. 


Dit. O 168 98912” 4.995250 
Dit. $ in hisOrbita Oadd 45513 4658138 
Dt$ 46 144425 5-159642 
As Dit. $ 189 144425 Co Ar: 4.840358 
To Dit. 9 10 45513 | 4.658138 
So +. Inclinat. 00 1s' 48" 2.667244 
To +.Geocen. Lat. S.A, 0014 57 7.160740 


That my Reader may have a right Idea of thele matters, 
I will give him anorher Example of the Conjunction of the 
Sun with Venus Direct, 4nn0 1735, when he will país below 
the Sun 45' 16”, See 4 Synopíis of the Calcularion, and 
mark it well. 


A Equal 
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d. h, ton 
Equal time of the true Eclipt. Y 1735, Fan. 821 8 0 
Equation of time lub. | 11 33 
Apparent time = — 8 20 56 27 
as A, S. o E HH S. O E mí 
Mean Anomaly of 6 20 54 27|11 22 49 49 
Mean Longitude 9 29 14 52| 9 29 54 16 
Profthapherefñs add o 42 20 0: 3556 
Orbit Place 9 29 57 12|10 o 0 11 
Venus's North Node 2 o. -- --| 214 15 58 
Argumenr of Latitude 2 + -- -"| 7.15 44 14 
Reduction (ub. A 3 
Ecliptic Place 929 O 0O|57 11 O 0 
Angle at the Sun a io 
Inclination of the Orb e A 2.2534 


For the Laritude of Venas. 


Dit. 018 98423”  4-993098 

Dit. 2 10 curtat.add 72183 4.858435 

Dit. 21% 170606 5231994 

As Dit. L 160 170606 Co Ar. 4.768006 
To Dit. 210 72183 4.858435 
So +£. Inclinacion 22 25 34" 8.627045 
To +. Geocen. Lar. S,A! NES EE 8,253486 
Sum Semidiam. fub. 16 21 

Venus below the Sun 4516 


Now 
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Now he fhews a full Face to the Earth, which 1 hall call 
12 Digits (asin the Luminaries;) and all the time from 
this, to her Retrograde Conjunction with the Sun, the Light 
will be decrealing, until fhe come to her Retrograde Con- 
junction ; and then her dark Hemifphere being turned to- 
wards us, becaníe now fhe isin a right Line, if the Sun 
be in her Node, or fo near it, thar her Latitude be leís than 
the Sun's Semidiamerer ar that time, he will appear a black 
Spot in the Sun's Disk. 

And from this Conjunétion, to her Mirect Conjunction 
again, he is encreafing in Light, is horned, billedted and 
gibboús, bur onthe reveríe fide to whar he was before, in 
going from the Diredt to the Rerrograde Conjunction. 


What I have here [aid of Venus, holds good alfo in Men- 
cur. So, by underftanding well what goes before, it is 
ealy at all times to know what Phale or Face either of thele 
Planets will put on before, or when you look-ar them: For 
fubtradt the Sun's Place froin the Heliocentrie Place of Venus 
or Mercury, and 1£ the Diftance be lels than 90%, or three 
Signs 5 or more than fix, or leís than nine, ay, | 

As Radius, 

To 12 Digirs ; , | 

So is the Co-Sine of half the Diftance of the Planet from 

the Sun, p3ón 

Tothe Digits and Decimal Parts of a Digit then lighr, 
See the Scheme in Page 66, 

Butif the Diftance be more than three Sigms, or leís than 
hine, lay, * | 

As Radius, 

To 12 Digitslight ; 

So is the Sime of half the Diftance of the Complement te 

O Signs, 

To the Digits and Decimal Parts light, 


É 
Ú 
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A a A AX A e pi, 


A Table of the lighó Digits of Venus and Mercury. 








Ata an el e a qe e Wu E ppm n4m-.00o.0 





Digirs 
light. 


12. 
11.95 
11.83 
11.59 
11 28 
10,88 


10.39 
9-8; 

9-193 
3.485 
71-713 
6.883 


5.027 
4.104 
3.105 
2.094 
1.046 
Os. 


Dit. 2 
xao 
a o 
O 12 
20 | 
1O 

O 11 
20 

10 

O 10 
20 

10 

10) 9 | 
20 

10 

O 8 
20 

10 

O 7 
20 

10 

O 6 
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After this manner have I calculated the foregoing Table ; 
which fhews, that in the firlt Semicircle of their Diftance from 
che Sun, their Digits of Light decreale ; aud in the other 
Semicircle, that 15, from 6 to 12 Signs Of their Diltance from 
the Sun, the Light increafeth. | | 

But here it is to be remember'd, that in the firlt Semi. 
circle of their Diftance from the Sun, they are Occident, and 
therefore may be oblerved in the Evening afrer Sun-fer, 

But if the Diftance of the Planer be more than 6 Sigas, 
then they are Orient, and confequently muít be view'd 1n the 
Morning before Sun-rifing. 

But here we mult take care that we be nor deceiv'd by the 
general Confideration of her Phales only, fo as to think thar 
Venus will always appear bright and largeít : For (uppofe the 
Earth at P, and Venus ar R in the firlt Triangle, Page 66; 
tho' Venus will then (Mine with a full Face; yec (h2 will be 
then fo far from the Earch, that her Diftance from us will 
more than compeníate for the Quantity of her Light. 

Wherefore you may expect to [ee her moft brighr and 
Íplendid about her greateft Blongations. See the Figure, 
Pa e 474 É 

AA fince her fhiining, or apparent Light increafes in a du- 
plicare Ratio; oras the Square of her Diftance from us di- 
minifhes, her Lighr will be much more increaled by her 
Approach to the Earth, than it will be leflen'd by our feeing 
leís of her ¡lfuminated Disk. 

So thar the Table above MMews her true Lightat fuch a 
Diítance from the Suz, but will fometimes differ from the 
apparent Light, for the reafon juílt now given. 


Nothing remains now, but to fhew how to obíerve the 
Phales of Venus and Mercury with a Teleícope- 

In order hereunto, you muít be provided with a Tele- 
Ícope 14, 16 or 20 Foot, and be [(ure that the Glalles be well 
proportion'd to the lengrh of the Tube. 

Then you muft provide an Aperture (which is a Word in 
Opticks) thar is nothing elíe but a piece of fine Gard or Pafte 
board cut round, juít the bigneís of the Object Glaís, with a 
round Hole in its Center, abour two rtenths of an Inch Dia- 
meter, for a Glaís 14 Footlong. Pur this on the Infide of 
the Objedt-Glaís clofe to 1t, when you would obíerve the 
pS of theíe Planers, and you will have your End an- 
wer'd, i 


Note, 


—* 
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Note, The Hole in the Pafteboard, or Aperture, is be 
made wirh a. round hot Iron ; orherwife it will be dificy) 
to make the round. 

Thro' this Hole in the Aperture the Image of the Objeg 
comes into the Tube, and thence is carry'd to rhe Eye. 


Mr. 4uz0ut laich, he found, thar the Apertures of Tele 
copes ought to be nearly in a fubduplicate proportion y 
their Lengrhs. > | 

This is only a French Notion : For whar he means, is bel 
known to himíelf. This I can afíure you, chat the belt wa; 
of firring the Aperture to the Telefcope, is by Trial ; for, 
fubduplicate Proporcion is no mofe than as 219 4, Or as; 
to Lo, (Sc. : | | 

The vifible Area of an Objedt is Mor increas'd or dimi. 
nifh'd by the greater or lefer Aperture of the Object. Glafs: 
All thar is effected thereby, is the admittance of more or lef; 
Rays, and confequenrly the more bright or vbícure Appear. 
ance of the Object, | 

When you look at Venus rthro' a Teleícope, you muít ufes 
much lefs Aperture than for the Moon, Fupiter or Satan; 
becaule her Lightis lo Vivid and Glaring. . 

- The Table thar 1 have here given, with Pragtice is theor 
Jy Guide you can have for proportioning an Aperture to 
yor Teleícope : For if the Oblervation agrees wirh the Ta. 
ble, according tothe Planet's diftance ar thar time from the 
Sun, then the Aperture and Telefcope are righrly proportio: 
ned, elíe nor ; and lo by Trials you mníft make. ir bigser or 
leffer, till you nd a Concurrence. 


Anno 1734, Feb. 28, ar 6 Hours P.M. I obíerv'd Venus wih 
my 13 + Foor Glaís, and an Aparrure as above delcrib'd, 10 
have fomerhing more than 1 Digir and half Lighe. 

Venus's Hellocentric Plase was then 5 Signs, 6? 11” 58" 
and the Sun's Place 115-207” 58 36"; her Diítance from the 
Sun was 5% 157 13'22”, which in the Table gives 1.546 
Digirs light, agreeing exactiy with Oblervation. 

The Moon at the lame time wasin 11, juft paít her Per 
geum, with 5.034 Digits increafing in Lighr, 


PATO 
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To be a Complear Altronomer is the grearel: Ormament 

thaciós poffible Man can be adorned with.  Certainly no- 
thing brings him nearer to his Creator, rhan to contemplate 
upon the Works of the Great Feboavh. “Tis indeed an Her. 
eulesn Task to arrive at any tolerable Knowledge of the Fa- 
brick of the Univer/íe : But if he finds the ineftimable Gem, 
ir makes a fufficient Compenfation for all his Time and 
Coft. 
- To underftand the Site of the Earth and Sea, and to com- 
pure the true Diftances upon the “Perraqueous Globe, is very 
wonderful, ufeful and plealant: Bur thisis nothing to whar 
pleafure the Heavens afford us ; there is room to enterrain 
the Minds of the boldeít Thinkers: Fer what can be more 
fatisfaltion to the Aftronomer, chan to point ourihe Times 
and Places in the Heavens ofa Conjunction, Ecliple, Comer, 
e. and to fhew on what part ot the Globe they hall bemoft 
(een, and where not at all ! 

This, I lay, is very aftonifhing to the Ignoranr, añd thofe 
unlearned in this fublime Study ¿ bur much more to thofe 
skill'd in this Science, to fee how their Lines and Numbers 
agree with the Inequalities in the Planets Morions; which, 
by infallible Demonftrarion teacherh the Diftances, Magni» 
tude, Motions, and Appearances of all he Celeftial Bodies. 
The ceuth of all this cannor be made more evident, than by 
my Schemes of the Appearances of the Sacellites of Jupiter, 
which are now publifhed, and fold by my felf, and by all the 
Opticians in London; where any one thar has but an ordi- 
nary Telelcope, may be larisfied of the Truth hereof any E- 
vening when Jupiter is Vifible; for thereby you will fee ¡f 
any of the Circumjovials are wanting, which of them it is, 
and where icis, whether in the Shadow of Fupiter, or between 
your Eye and his Body. | 

This is a Work fo exceeding ufeful, that nor any one who 
ulerth a Teleícope, oughr to be without, and which will be 
publifhed Annmally, 1f [ meet with Encouragement. 

And here I think it will not be taken amiís, if 1 mentiona 
a Paragraph of Dr. Pemberton's, in the 180th Page of a View 
of Sir Ifaac Newton's Philolophy 3 becaníe it poffibly doth 
nor fall into every one of ny Reader's hands, 


-* Upon 


a 
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“ Upon this (fays he) I think, it is not improper to mentj. 
“ ona Reflection made by our Excellent Author (meanin 
« Sir 1faac Newton) upon thele Ímall Inequaliries in the Pla. 

ners Morions ¿ which contains underit a very ftrong Phi. 
lofophical Argument againft the Eternity of the World, 
Itis chis, That theíe Inequalities of the Planecs muk con. 
. tinually increaíe by flow Degrees, till they render ar 
lengrh che prelent Frame of Nature unfit for the purpoles 
ic now ferves. Anda more convincing proof cannot be 
defir'd, againít the prelenc Conftitution's having exifted 
from Eternity than this, that a certain Period of Years will 
“ bring jr to an Ena”. 

I am aware, this Thought of our Author's has been repte- 
fented even as impious, and as no le(ís than calting a Refe- 
¿tion upon the Wifdom of the Author of Nature, for framing 
2 perifhable Work. —Burl tbink, fo bold an Affercion ought | 
ro have been made witch fingular Caution.  Forif this Re. 
mark upon the increafing Irregularities of the Heavenly Mo: 
tions be true in Fact, as itreally is, che Imputation mull re- 
turn upon the Aílerter, thar this docth detraít from the Di- 
vine Wifídorm. : 

Certainly, we cannot pretend to know al! the Omniícient 
Creator's Purpoles in making this World ; and therefore 
cannot undertake to derermine how long he defign'd it fhould 
laft. And its fufficient ¡fit endures the time intended by 
the Author. The Body of every Animal fhews the un!limit- 
ed Wiídom of its Creator no leís ; nay, in many relpedks 
more, than the larger Frame of Nature; and yer we Íee, 
they are all defign'd to laft but a mall [pace of time. 
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CLAA PON. 


Shewing bow to Cos/flrué? Tables of the Angle Orient, or 
Altitudé of tbe Nonagefime Degree of Latitude North 
Or South. 


pIRsi, in any Latitude North, if 4ries or Libra Afcend, 
the Altitude of the Nonagelime Degree, or Angle Orient 
is gained by adding or fubrradting the Obliquity of the E- 
cliptic to,-or from the Complement of the Latitude of the 
Place, which is ever equal ro the Elevation of the Equi- 
noítial. a 


EN APM. LE: 


In the Latitude of one Degree North, wharis the Altitude 
of the Nonagefime Degree, when Aries and Libra Afcend > 


OPERATION. 


uy ul 
Latitude North 1%, Complementr 89: 0 
Obliquity of the Eclipric fub. and add 23 29 
Angle Orient when 4ries Alcends 65 31 
Sum j 112 29 
From a Semicircle 180 0 
Angle Orient when Libra Alcends 67 31 


EXAMPLE IL 


In the Latitude of 20 Degrees, and Aries and Libra Alcen- 
ding, whac's the Angle Orient ? E 


OPEr 
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OPERATION. 


o F 
Latitude 20%, Complement 79 0 
Obliquity of the Eclipric Íub. and add 23 29 
Angle Orient when Aries Afcends 46 31 
Sum — 93 $ 
From a Semicifcle i | 180 0 
Angle Orient when Libra Alcends 06 31 


* EXAmPLeE- to 


In the Latitude of 660 31% and Aries and Libra Afcending; 
what are the £ngles Orient? ! 


OPERATION. 


: o 
Laude 669 317, Complement 23 29 
Obliquity of the Eclipric lub. and add 2 0 
Angle Orient when Aries Alcends o oX. 
Angle Orient when Libra Alcends 46 58 Za 


But when any other Degree of the Ecliptic Alcends, then it 
will require the Solution ot an Oblique-angled Spheric Tri: 
angle; which [ fhall fully explain in tie following Examples. 

EXA MP E BT 


- In the Latitude of 51% 32 Norih, when the firft Scruple 
of 11 or 2% £fcends, whar 1s then the Alcirude of thé Nora: 
gelme Degree ? 


OPERA: 


URANOSCOPIA, 287 


OPERATION. 





In the adjacent Scheme, let the Circle HZON reprefent 
the Meridian of the Place, HO the Horizon, ¿ER the Equi- 
noétial, y YE a partof the Ecliptic, being 60 degr. thereof, 
the Angle ae y 11, the Obliquity of the Ecliptic 23 deg. 29 
min, and the Angle Y « 11 141 degr. 32 min. the Comple- 
ment of the Angle H e E 38 degr, 28 min. the Elevation of 
the Equinoctial in the given Latitude of London 51 degr, 32 
mín, North; to find the Angle Y 11 ce, equal to the Altitude 
ofthe Nonageime Degree, or Angle Orient, which is form- 
¡ed by the Eclipeic y 11, and Horizon HO, 


SOLUTION. 


Firít, Ler fall the Perpendicular HR. to cut the Equinoéti- 
'alin R ar Right Angles, and país thro” its Poles at P and S. 
Then in the Right-angled Spheric Triangle Y R 1, 


F 


o 

sCt. 2 R y imObliquiry 23 29 10.362044 
To Radius oras go 0 10.00C0000 
do C.S. y” 1E in the Eclipric 60 0 9.698970 
¡ToCt LY uR 27 45 9:336926 


Secondly 





288 URANOSCOPIAS 
Secondly, 
o A 
AsCS.LRyaiOdliquiry. 23 29 Co. Ar. 0.037 547 
To C.S. 2 Y: 11 Co- Larir, 38 28 9.893645 
SoS$.L£ y HER 77 45 9-989997 
ToS.£2 e IR (ub.. 56 31 9.921189 
Rem/yHnoezOrieor 21 54 when 11 or 47 


([cends, 


Secondly Without letring fall the Perpendicular 15 KR. 


O:P E RA LT TO*N. 


To find the Side qe UH. 


To C.t.halfreqd. £ VYIa 10 37 
: 21 14 Angle Orjenr,as before, 


Doubled, is £ Y IE qe 


o ' 
AsS.2 y em Co Latitude 33 28 Co Ar. 0.206168 
To $. Cr. Y Iinthe Eclipric 60 0 9.937535 
So S.L ae Y H Obliquity 23 29 9.600409 
-_ToS.Cr. «e IL inthe Horizon 33 42 9.744 108 
Side y IX 65 0 
o 1 E O ¡ 
Difference 26 e 0 Y 6 TE 141 3) 
Half 13 ¿e 133 42 Y ce y IL 23 29 
Sum A 118 3 
Half. 46512 Call 591 
Now Íay, 
la F 
AsS.halfXcrs. y IES 01 13 9CU0Ar, 0.643016 
To S. half Z 46 51 9.863064 
Sot. hlfXof£ £ E 10221513 
10,727593 


The 


e 
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The fame method of Solution has been oblerv'd in fram» 
ing the following Tables, having particular regard to the 
Latitude of the Place, and Degree Afcending: Which Ta- 
- blesif you compare wirh the Globe, you will there lee how 
he Numbers come to break off in the Artic Circle, Sc, 
However, to make the Work more plain, 1 fhall here add 
another Example or two. : 


EXAMPLE ll 
In the Latitude of. London 51932 North, when Cescer or 


Capricor Alcends, I would know the Altitude of the Nona- 
gefime Degree ? 





PROJECTION: 


which hall here reprelent the Meridian of the Place. 

- Quarterir, and draw HO for the Horizon, Z for the Ze- 

=nieh, and N forthe Nadir. Becaule the Amplitude at Low- 

den in Cancer and Capricorn is 39 degr. 50 min. take the Se- 

—mi-Tangent thereof, and (er it from os to 95 ¿> thien rake the 
Chord of 51 degr. 32 min. and [Íetiton the Meridian from 
OtoP, and from H toS; fo fhall P be the Norrh Pole, and 

$ the South. 


Wikh the Chord of 60 degr. draw the Primirivé Circle; 


v | Le 
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To the three Points .P % and S find a Center, and draw 
* de Dis PS S ; make ZE = 0 0 P, che Latitude 
EST and draw He RfÓr the Equinodial:” 
Ente che Ie Afcenfion of the Afcendant ar 
Li! 15 56 d legr. 3 min. when Caxrcer Aícends, from Re 
a Quaérant = 9p degr. fubtradt the Oblique Afcenfion 56 
egf. 51 min. from 48 de po and the Remainder 32 degr. 3 | 
min. is the Diftance of y” from the Meridian 8: ¡ 
Therefore take the Secant of 33 degr. 9 min. añ 1 draw 
the Vertical Circle:Z 1N-; the” Oblique Circle PEN 
o the  Solftirial Colure, 5d curs the Ecliptic Vio. 46 Right 
Ea in Y, and che Aa in "Right Angles in R, 
hereforé in the Obliqne-ang led: Spheric. Triangle: PG 
there are known Y 5, a Quadrant or go”, the Angle 
e y 0% 23 29 = to the Obliquiry of the Eclipric, and the 
Angle y a: % ¡he Complementof the Laritude 38% 28', 10 
find the Angle ce 9 y made. by the Eclipric and Horizon, 
which is the Angle Ori 1ent, , and is what we, are  feeking. 


Ss/0 LU T LON | 


By lerting fall cha Perpendicular SH KR, there; are form'd 
two Right angled Spheric, Friangles, vez. Y R 65, and o 
R £65, borh Right- angled ar Ro; and the firft is a Quadrant; | 
becaule R % being the Solíticial: Colure, patferh thro' both | 
the Poles of the Equinoétial and Eclipric, “and therefore by 
the Laws of Sphericks cuts them bothac Right Angles 
And becaulíe equal Sides fubrend equal Angles, there- 
fore y R isallo a Quadrant ; for Triangles, mutually equal 
in themíelves, are¡allojequiangular.. 


Lo. o £ind ¿UL CG». H 


i 
Eu 


: Aia 
ASS, Y ce, 95. Bleyar: Equinoct. ! 33 28 9793332 
To. ME 6 Longipude 99. O. 10 1EEóS 
S F pte. END. Obliquity, 23 29 9+600409, 
TAREA ESRROn. =, : Amplir, 39 59 ] 9. 087%, 


Now, 
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Now in the Right angled-Srheric Triangle ce Y %5 there 
are given, the Angle R 0105 = 38 28' the Elevation of 
the Equinodtial, and c>é5 rhe Amplitude in the Horizon 39% 
so!, to find the Angle « Y R, the Angle Orient, E 


| y A 
ASERLRA ED 3818 | 10.099913 
To Radtus E 6 00 eat 
AT A 39 $0 9885311 
ToCt. LaS Rínb. 58837 ;  9.2785398 
FromtteZ£R£ Pr Hgo añ : 


a 


Rem. Le $ y £ Orient 51 23 


Note, When o% Cancer Alcends, the Nonagefime Degree 
isin Y 0%, and lierh. Eaft of the Meridian ; bur when Ca- 
ricors Alcends, then the Nonagefime Degree is Libra, and 
heth to the Weltof the Meridian. View the Globe, and 
thar will larisñie your Curiofity. be 


EXAMPLE Hilo: 
In the Latitude of'81 degr. North, and 9 degr. TR Afcend- 


ing, I, demand the Angle: Orient, or Altitude of the Nona- 
gefime Degree » | 


ase Ue | A 
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> this Scheme, in he cia ds ma =. Let che Perpendi: 
Dafa be an Hour- Circle P TX S,, to cut, the AAA 
"Riehe Angles in R.- 

Then in the Rect angled' Eriangle WR 2 are ON 
MAx1degr and the po cara a pags 29 min. to find 
the Angle RW == 


hy e] La "o ralla patio ; . FA 
As: Crol ma 2 Ri Obliquie (1) 329 9105. 16 25ió4h | 
To Radius go 00  -10/9000009 
SoCS.W == Longitude 21 0 9.9701$5 
Toc ¿RTVA 67 55 9.601 11 


Then lay, By the Homogeneal Parts, 


P 


ASCISSLEM AR Obliquity 23 29 Co Ár. 0.03754] 
ToC.S. LW e R Co Latit. 9.0 9.994620 
SaS LRM lalt found TOS 9.966910 

FoS.L¿eMWR NAS 9.999077 
Add LRM 0755 

Z¿=. e MW = (ub. 154 11 

Erom — 180 0 

Rem. y TZ a £ Orient 25 49 
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Ir may alío be folved in the Triangle rx e 


Inche Laritude of 66 degr. 31 min. North, and o% Cancer 
Afcending (or more properly fpeaking) De: ¡cending, the E-. 
clipric Circle l1erh exadtly in the Horizon, and con[equent= 
ly harh no Elevation ; as you will fee, if you look into the 
Tables of the Angle Orient againft Cancer 0%, and under La. 
titude 66 degr. 31 min. it is blank 3 burif you movethe 
Globe Weftward, until 0% Libra Alcend, the Angle Orient 
will be then 46 degr» 58 min. which is the double of rhe Ob- 
liquity of the Ecliptic.. 

From which it is plain, thar wichin the Polar Circles fome 
doubtful Cales will arife ; becaule a great part of the E- 
cliptic doth Afcend in a- Moment of time. | 

As, for inftancez In the Altirude of 6) degr. 37 min. 
| North, let Cancer 22 degr. 17 min Alcénd, the Angle Orient 
will be 15 degr. 13 min.; and when Capricorn 22 degr. 17 

min. Alcends, the lame. Angle will-be 3 degr. 29 min. In 
the firlt Cafe, the firft Point-of Cancer. never (ets ; ¿5 and inche 

- larer, the firít Point of Capricorx never rifes. 

Butler ihe South Pole be Elevared, as before, and rhe A- 
(cendant the fame, viz. Caneer 22 degr 17 min then the 

dngle Orient 1s 3 degr. 29 min. and Cancer never rifas. ¿Bury 

-fCapricora 22 degr. 17 min. Alcend, the Angle Orient is AS 
degr. 13 min. and che firft Point o! Capricorn never ico 8 as ls, 

made more plain in :he following Work. . y 


EXAMPLE. 


Larirude 67 degr. 37 min. Norch, Alcendant Cancer 22, 
degr. 17 nin. whats the Angle Orient 2 
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Tn the Oblique-angled Spñeria TianBle Y 0 Ca the 
dngleis Obtufe, and therefore doubríul.. IA on 





E o DB 
Ass Ley 2 23 29  10.361044 
As Radius — * 90 00 10,000000 
SocsS. y oa > 67 43 9.578853 
To Cs Ly > Sl 80 39 ' 9.216809 
. From: -: ==> 180 0 
£trskK | 99 21 





y RUN 'AJO $ Cop A Ao 293 : 


7 Tos | cl j 

ASCS Ry S 23 29 Co A. 0.037547 

TOoCS. Y e... 22 23 9965980 : 

SS. POR 8039: 9994191 - 4 
| TONES 84 8 9-997718 
— — Former GR“: 99 21 Efció 
LLO e ENE 15 13 Angle Orieñt. 
| 


——secoidly, Tn the fame Latitude of $70 371 North; 1et:Ca- 
prrora 420 77 Alcénd; then whats thié Angle Orient $ | 





Inthe Oblique-angled Spherical Triangle yS y «, the 
Angle KR Y3 ce is Ácure: : 


Va OPE- 
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OPERATION. 


: [+] f 
Asér. £ R Y 23 29 10,362044, 
To Radius | 90 06 10.000000 
So C.S:4$ y 67 43 9.578853 
To Cub. L Ros y 80 39 . 9-216809 


Now, if the Perpendicular. Y -R be compared. with the 
- Angles ar Y8 and y, and at ox, they will be oppolite. Extrearas 


[>] La 
AsC.S. LR Y ys 23 29 Co Ár, 0.037547: 
To Cs. LR vs 22 23 9.965980 
SoS. - RYS Y fub. 80 39 9-994191 
ToS. £ R Y wz from 84 3 9-997718 - 
Rem. LY VS 3 29 = Angle Orient 


Which was to be proved, and was found: in Page 184, by my 
new Method, 


CHAP. 
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CHAD "ON. 
dbe Explanation and U/e of the following Tables. 


1. al Tables of theNonagelimeDegreée are made by the 
34th Problem of my Cor:pleat Syftem; by which Ta- 
bles the Nonagefime Degree may be found to any Time 
and Latitude, as mentioned on the Top, or Head of each 
Table; where 1] begin with a Right Sphere. And in thar 
Table only, I have pur the Right Alcenfion of the Mid- 
Heaven aníwering every Degree of the Ecliptic; and to 
thofe that do aníwer the Place of the Nonagefime Degree. 
- Butiin the other Tables | have omirted the Right Aícenfi- 
on of the Mid-Heaven, it being needleís to repeat it more 
than once in the Tables. ' | 
Therefore, when you have, (by Prob.27, ofmy Sy/tem) 
found the Right Afcenfon of the Mid-Heaven, (eek it in the 
Table of the Nonagelime Degree for the Latitude of No 
Degrees, and there are given borh the Culminating Poinr, 
and the Place of the Nonagefime Degree aníwering in a 
Right Sphere. hal 104 | 
Take this Culminating Poínt, or Cufp of the tenth Houfe, 
and with it enter the Table of the Nonagefime Degree in 
the Latitude you intended, and there is the Place of ¡he No- 
nagelime Degree for the Time and Latitude propos'd. 


EXAMEPL E. 


Anno 1731, Fuly 1o, at 7 in the Evening, in the Latirnde 
of 53 Degrees 22 Minutes North, Í demand the Place of the 
Nonagefime Degree ? 


o Pon 

Sun's Place then from my Tables 05 28 20 14 
Sun's Right Alcenfion 120 27 o 
Time from Noon 105 o O 
Sum, Ru A. M, Cala 225 2) 
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Now, With the Right Afcenñon of the Mid-Heaven 22; 
degr. 27 min, enter the firft Table of the Nonagelime De. 
gree, and there take our che Culp of the Tenth aníwerins 
(ever minding to take the proportional Parr for the odd Mi. 
nures) which l here find to be Scorpio 17 degr. 55 min. 

Wich this [enter the Table for the Latimee 33 degt. y: 
min. and there it gives me the Place of the Nonagefime De. 
gree Libra 9% 31, 


Nore, Thele Tables are calculated for North Latitude; 
only; but they may be made Univeríal, by entring the 
Tables with the oppofire Sign and Degree of the Cuíp of 
the Tenth, and there are given the oppofite Sign, Degree 
and Minutes of the Place of the Nonagelime Degree. 

Only obíerve, that when the very beginning of the two 
Tropical Signs Culminate, that then you muít not enter 
the Tables with their Oppofites, but with thole Signs them. 
_felves, and the Degrees aníwering, is che Place of the No. 
nagefime Degree, as iris titled in he Tables, 


EXAMPLE, 
In the Latitude of 51 Degrees South, 1 defiré ro. know 


the Place of the Nonageíime Degree, when the beginning ol 
every one of the 12 Signs Culminate ? 


Sizm 
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di05 de Meridian. q 
Y CH 346 
y ha E XK 25 51 
Sal SP 

6) o 0 

| N Then the Nonagefime ñ 7 A a 
> Degree is 22614 

m |. | MN 16 12 

Ye e 7013 

ys | vS o 6 

== ls 22 47 

FI Lar 1] 48 


Here you fee when Aries Culminates, l enter the Table 
with Libra, and there 15 given TZ 39 46'5 but I do not write 
Virgo, but irs oppofite Sign Pifces, and (o of the relt, as in 
the Example above. 


Note, The Altitude of the Nonagefime Degree is always 
equal to the Diftance between the Zenith and the Pole of 
the Eclipric: 

To the Place ofthe Nonagelime Degree Libra 9931" a- 
bove found, add three Signs, and it makes Capricorn 9% 311 
for the Cuíp of. the Afcendantz with «which, and the Lari- 
tude of the Place on the Head of the Table of the Angle O- 
rient, is given the Altitude of the Nonagefime Degree, 


EXAMEP L E, 
Let the Afcendant be Capricorn 90 31' (as above) and the 
Elevation of the Pole 53% 22" North. 1 demand the Altitude 
of the Nonagefime Degree » 


Find the Aícendant in the firf*k Column. on: the Right 
Hand, and go: ftreight towards the Left, till you come under 


the Latitude 535 on the Head, and in the Place of Meeting 


are given 257 7”,the Altitude of the Nonagefime Degree. 

But becaule the Tables are Calculated to even Degrees 
only, you muft always mind to make proportion for the odd 
e borh Lo the Lasitude and Afcendant, 


Aud 
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And lo on the contrary ¿ when the Afcendamt and Aleitud 
of the Nonagelime Degree are given, che Latitude of the 
Place aníwering is given in the Tables, as I have fully ex. 
emplify'd in other places of this Book, where I trear of Solar 


Eclipies. 0 


Note, Thefe Tables are alío «calculated for North Larj. 
tudes. Therefore ro ule them in South Latitudes,. ¡you mul 
enter the Side with the oppofite Sign A/cending ; ¿and in the 
Given Latitude is rhe Altitude ol the Norapefime Degree. 

Bur when either che fit Minute of Cancer or Capricorn 4. 
Ícends, it mat ers not whether you take the true Alcendanr, 
or irs Oppofitez for they will both give you the fime true 
Altitude of the Nonagefime Degree; for in both Cafes, the 
Equinoétial Points are the Places ofthe Nonagefime Degree; 
confequently, the Altitude of the Nonage/ime is the lame when 
the dfcendant :s either Cance” or Capricorn; becau:e the Equa- 
tor is unalrerable in the lame Lari ude. 

So in the Latitude of 53% South and Nor:h, and the Afcen- 
dans Capricora or Cancer, the “1 tude of the Ninagefime: De- 
gree is 29 25 ; andin the Latituce ol 43" North, and 4e 
Jeendant Gemini 09. the A'ticude of the Nonagefime: Degree is 
192 25"; burihe lame afcendant Gemini o” and 539 South 
Latitude, the Alticude of the Nonagefiime Degree is 439 551; 
becau'e then l enter:he [abie wi.h che Oppoute 4/cendan:, 
viz Sagiteary 00, | | 

For ¡urcher fatisfadtion herein, 1 refer you to the Conftrm. 
¿tion of the Pables themleives. | 


A _—_—_—_—_—_—  _ _—_—=————— 


3. Thenexvis a correct Table of Refractions of the Sun, 
Moon and 5ra:s, calcu ar: d by th:t great Mathematician 
Sir Ifaac Newton ; Cor he laws ot itefraítions l refer vou 
to my Syftem, under tha: W ri) He makes the Horizonral 
Relraction more by 45*:han Mr. Flamffeed doth ; “and the 
French Altronomers make ic 1*,eÍs5 ar París, than hé' did at 
Greenwich. ID 


Bur as ir falls outro be fo lirrle, that none but nice Inftrus. 
ments can perceive its Effects, it was nor difcover'd.to be al: 
all, till Barnardo ¡Valtber's time, who was a Native ot Nerins 
berg, and feurifh'd in the Year 1491, Dilciple to Regiomonta- 

E 
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nus. See:'Marcus Manilins, Fol. £3... The. Curve which a 
Beam of Light deícribes, as it approaches the Earrh, is one 
of the moft perplex'd and i intricate thar can be propos'd. 
As the Altitudes of the Stars, Sc. are rais'd by the Re- 
fraftion (as per Table) fo their Diftances from each other 
'gre contrated in whatícever Polition they are taken, viz. 
1" in every Degree of Diftance when they are in the Hori- 
zon ; lo thar the -Diltance, for Example, -of 30% lofes but 
3o' 'in an Horizontal Site 

Butifthe one Star be:30, and the other 60 degr. high, the 
rue Diftance 30 degr. will appear to be. only 29 degr. 59 
min»: Buvifone be 20 degrs high, and he.orher so degr. 
high, it will. be leffen'd by above three times as much, or-by 
1141, the Difference (till decrealing, as the Objeds are. 
“more Elevated above the Horizon. Phil. Tranf. N'. 368 











4. The Fourth isa Table of the Moon's Parallax in Al. 
tiude, which by the Horizontal Parallax on the Head, and 
he Moon's Altitude in the firft Column. on the Left hand, 
and uhere they meet, isthe Moon's Parallax in Altitude at 
that time, which always makes the Moon's true Altitude fo 
much lefa, as is her Parallax. 


This Table I calculated:by“Prob 38, of my Sytem. 


The Fifhi isa Table of the Moon's Parallax in Longt- 
de and Latitude, which onthe Head begins with 1', and 
runs to 62”, being the Moon's Horizontal Parallax to ferve 
for this purpofe. 

And the firft Column on the Left hand, is in finding the 
Parallax im Longitude, the Diftance of the Moon from the 
Nonagefime Degree. But in finding the Parallax in Lati- 
tude, the Numbers in the firft Column are the Complement 
of E Altitude of the Nonagelme Degree. 


The 
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The Table is thus made : 


Admir the Moon's Horizontal Parallax be 56”, and tr 
Altitude of the Nonagefime Degree 30%, what Number ir 
the Table muft an(wer them? Eb le 


¿10,B.-B-R A TON, 300 
e Md 
“Moon's Horizontal Parallax LL o 56 LLE. 9.970040 


Altir of Nonagefime Degree S. 30 o Sine 9.698970: 
Aníwering in the Table o 28 LL->9'669010 


U SE. 


The Table of the Moon's Parallaxes i3 of excellent ul 
An determining the Quantity of any Solar Eclipíe to an 
particular Place on the Earth, as ] will Mew anon. 


1» For the Parallax in'Longitude.. 


Enrer the Table with the Moon's Horizontal Parallaz on 
the Head, and the Altitude of the Nonagefime Degree in 
the firlt Column. on the Left hand, and, in the common Ar 
gle, or Place of meeting, 15 a Number which 1 call the Ao 
vizontal Parallax in. Longitude. ooo 

Then with che Diftance of the Moon from the Nonagebm 
Degree in the firft Column on the Left hand, and the Horizon 
tal. Parallax of. Longitude on:the Head, giyes.:he Rarallax o 
the. Moon in Longitude. e 


EXAN: 
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EXAMPLE. 


















Let the Horizontal Parallax of the Moon be s6?, the Alri- 
sude of the Nomagefime Degree 30%, and the Diftance of the 
Moon from the Nonagefime. Degree 722: Whats the Parallax 
of the Mioon in.Longitude? 


Moows Horizontal Parallax 56? 
Altitude Nonagel. Degree 20 e Gives ¿E 


Then, 
| E o... 
Horiz, Parall. Din Longitude o, el Gives 26/38”, the, 


Dit, ) from Nonag. Degree 72 0S Parallax of” the 
(Moon in Longitude, 


2. For the Parallax of the Moon in Latitude. 


Enter the Table on the Head with the Horizontal Parallax: 
ofthe Moon, and the firft Column on the Left hand, with 

Complement of the Altitude of the Nonagefame Degree 5 and 

in the Place or meeting is the true Parallax of the Moon in 

Laritude, 


EY AMEPLE. 


| Admit the Horizontal Parallax of the Moon, and-the- Al- 
titude of the Nonagefime Degree be as before : Whar sthe Pa- 
rallax of che: o! 1n Aleitude 2 


o F 
Horizontal'Parallax of-the Moon o 567 Parallax Larit. 
'Alr, Nonag. Degr. 32?,Complem. 18 0 13! 18”. 


Becanfe the “Fábles are.caiculared ta even Minutes of Ho- 
rizontal Parallax, and to even Deprees of rhe Altitude of the 
Nonagefime. Degree, €Sc, when they contain, Degrees, Mi- 
mesiand Seconds, you muft mind ro make proporrion. :0R 
he Minytes and Seconds, as in che following. 


EXáM- 
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EXAMPLE. 
e 


Let the Horizontal Parallax of the D be 0660 15 
Altitude of the Nonagefiine Degree 50 33 0 
Diftance of ) Irumthe Nonagelime 3401 050 


Whar is the Parallax of the Moon in L: ua and La. 
titude ? 0 


OP E RUAtE-1O7MN. 


o n $ 
Moo"'s Horizonral Parallax 1.0 15 El 
7 : P I* 
Altitude Nonagefime Degree 50 33 0 CIVERA 3 
Then, 
o! " : 
Horizontal Parallax D's Longitude ' o 46 312 Gives 26'11 
- Dift. ) tronm Nonagefpne Degree 034 1. 0): Par. 
| 21 9 | ¡Long 
-«Secondly, | 


o PF sE 


Hor'zontal Parallax of the Moon 1015 Parall Lar 
alt Nonagei. 50% 33.Complem.. 3927 OS 38 171 


A AAA 





6 Shewing how to examine - the Quantity of any 
Solar Eclipfe in any Place on the Globe, 


me the Time of ihe Vifible Conjunétion, find the Moon; 
Hor:2ontal Parallax and “True Latitude ¿ which note 
down. 

“Then to tb at Tíme, and the Given Eatitude, find the No 
nagelime Degree and its Altirude.- 

Take che Diforenceberween' cla Place of eS Moon, and 
the Place of the Nonagefime Degree, and with thele find che 
Moon's Parallax-in Latitude. ES 


Apply 
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Apply this as the Cafe requires, to the true Latitude of 
the Moon, and by it you will plainly fee the Quantity of the 
Sun's Ecliple in thar Latitude, | l 


EXAMPLE. 

Leti be required to find the Quantity of the Sun's E- 
clipíe 1hat happen'd Anno 1733, May 2, in the Northern 
Parts Of Scotland, which lies in the Latitude of 59 Degrees 
North ? 

OPERATION. 


By á former Calculation of mine the time of the 


E:. 






dishes 

Vinble Conjunction at London is May 2 635 39 
Difference of Meridians fub. y 20 0 
Viñible Y near Faro Head in Scotland Y TÓSISI 39 
Equation of Time (ub. -. ix Eh 6 
'Sun's Place then from my Tables DU 22 52 27 
Sun's Right Afcention 50.27. ..0 
Time from Noon add ) 93 54 45 
Sum, is the Right Alcenhor M,. Cel; 1144 21 45 
Culp of the Tenrh y Ea 59.0 
Nonagelime Degr. in Lar. 592 North * LU 411 0 
Sun's Place fub. 0] D 22,52 0 
Dilt. of (6) and Y from Nonagelime 2 TE 19. 0? 
Horizontal Parallax of the Moon ro 8 
Alcendant | Mo 410 
Altitude of the Nonagefime Degree 48 12 O_ 
Complement == 4148 0 
Parallax of Longitude of the Moon' O 42 27 
Parallax of Latitude of the Moon | 040 5 
Moon's true Latitude N. D. 9 43 16 
Viible Laritude of the Moon N.D. SE 
Sum of the Semidiameters of Sun and Moon 32 4r 
Parts deficient CA 29 30 
Digirs Eclipled are on the upper idé PI Eo) 

XK Secod- 
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Secondly, Y would know how the lame Eclipíe evil appear 
arthe IMland of Famaica ? 


OPERATION. 


PAR 
Vifible Conjunction ar London, May 2 635 39 
Difference of Meridians (uh. 5.400 
Vifible Coujunction at Ffamaica 2 13139 | 
Sun's true Place then from my Tables DO 22 52 27 
Sun's Right Afcenfion $0 27 0 
Apparent Time from Noon at Famaica add 22 54 45 
Right Aflcenfion M. Calz 73 21 45 
M. Celiin the Ecliptic, Cufp 1 och TN 14 41 0 
Nonag. Degree in Latitude 180 a TT 14 $ 0 
Sun's Place ib. a SU 22 $2 0 
Dift. of Luminaries from Nene E Degree 21 16 0 
Horizontal Parallax of the Moon 1 o 8 
Afcendant — Wors 8 0 
Altirude of the Nonapedme Degree 85 26 o 
Complement —.- 4 34 0 
Parallax of Longitude of the Moon 21 44 
Parallax of Latitude of the Moon 4 47 
Moor's true Latitude N. D. 43 16 
Vifible Latitude of ¿he Moon 38 29 
Sum Of the Semid. of the Sun and Moon $2 41 


Hence 
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Hence, becauíe the Vifible Latitude of the Moon ar the 
time of the Viible Conjunction of the Sun and Moon ex- 
ceeds the Sum of their Sémidiameters, proves, thar there 
will nor be any Ecliple ar all ar the Place above-menti- 
oned. 

After the lame manner may the Quantity of any other 
Ci Eclipíe be nearly determin'd ar any Place on the 
Globe. 


But here I muft remind my Reader, that thé times of the 
Viible Conjunctions at thiele two Places are not truly found 
by fubrracting the Difference of Meridians from the Time 
of the Vifible Conjunction at London, as is there done; be- 
caule the Parallaxes of the Moon in Longitude (on which 
the Vifible Conjunction depends) are not the lame thar they 
areat London. Bur however, this Me:hod is fufficient to try 
whether or no an Eclipíe of the Sur will be feen ar fuch a 
Place ; and if Vifible, what part of the Snas Body fhall be 
obícur'd, and (nearly) how much. 


Alío, if you reckon 184 Miles North and Soúth, fróm the 
Parallel of London, you will nearly have one Digir to be 
added or fubrracted to or from the Quantity of the Sun's 
Eclipíle at London, counting 69.5 Miles to one Degtee on the 
Earth's Surface, 


Thele T propole ¿s an Eltimaté, and nót for perfect 
Truths ¿ becaule the Moon's Parallax in Laritúde, on which 
the Quantity of the Sun's Eclipíe depends, is in a continual 
Flux ; and therefore a particular Calculatión to any Placé 
ls what only is perfect. 


Xx 2 CHAP.: 
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CHAP XXI 


An Abítradt of an ACt of Parliament, bio | 
Offers a Reward for the Difcovery of the 
Loreitude at Sea. 


1. Stat. 12. Anne, Sefl. 2. Chap. 15. 


Nacted,That theLord High Admiral of England, or. 

1, the firlt Commifñioner of theAdmiralty, the Speak: 
er of the Houfe of Commons, the firft Commiffioner of 
the Navy, the firft Commiflioner of Trade,the Admiral: 
of the Red, White and Blue Squadrons, the Mafter ol 
Trinity-Houfe, the Prefident of the Royal Society, the 
Royal Aftronomer of Greenwich , the Savia, 
and Lucafían Profeflors of the Mathematicks in Oxforí 
and Cambrides, all for the time being; the Right 
Honourable Thomas Earl of Pembroke and Montgomery; 
Philip, Lord Bifhop of Hereford; George Lord Bifhop 
of Brifiol; Thomas Lord Trevor 3 Sir. Thomas Hanmer, 
Baronet, Speaker, 6tc. Francis Roberts, James Stanbopr, 
William Clayton and William Lowndes, Efgrs.. fhall be 
Commiffioners for difcovering the Longitude at Sea, 
and for examining all Propofals relating to it; and that 
any five of them may receive Propolals for that put: 
pote, and if they be latisfied of the probability of fut 
Diicovery, they fhall certifie it to the Commifhoner 
of the Navy, with the Author's Name; and on pro 
ducing fuch Certificate, the Commifioners of the Nav; 
frrall make Bills for any Sum not exceeding 2000 /. as 
they Hall think fit, for making the Experiment, payable 
by the Treafurer of the Navy, who fhall pay it imme- 
diately out ofany Money unapply'd, for the ufe of the 
Navy. 2 Afte 
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2. After the Experiment ismade, the Commifioners 
appointed by this Aét fhall determine how far, and to 
what Degree of Exactneís “tis practicable. 

2. The firlt Diícoverer of a Method for finding the 
Longitude fhall be entituled to a Reward Of 10000 /, if 
it determines the fame to one Degree of agreat Circle, 
or 60 Geographical Miles; and to 15000 /. ¡fit deter- 
mines the lame to two thirds of that diftance 5 and to 
20000 /. if it determines the fame to one half of that 
Diftance; and one half of fuch Reward fhall be paid 
when the Major part of the Commiffioners agree, that 
fuch Method extends to the Security of Ships within 80 
Geographical Miles of the Shore, which are Places of 
the greatelt Danger ; and the other half, when a Ship, 
by the appointment of the Commiftioners, fhall Sail 
over tbe Ocean from Great Britain to any partin the 
Wefi-Indies which they. hall nominate for the Experi- 
ment, without lofing their Longitude beyond the Li. 
mits mentioned. 

As foon as fuch Methods fhall be tried and found 
practicable at Sea, within any the Degrees aforefaid, the 
Commiffioners fhall Certifie the fame to the Commif 
fioners of the Navy, with the Author's Name, and on 
fuch Certificate the Cemmifñioners$ fhall make out a Bill 
for the reípeétive Sums to which the Author fha!l be 
entituled, and to be paid by the 'Treafurer of the 
Navy, 


This 4/7 has encouraged many to bend their 
Thoughts towards the Difcovery of the Longitnde at 
pea. * ¡ | 
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The Names of fuch as are come to hand, with the 
Times when they publifh'd their Notions, l rank 
in their Order, thus: 


ME Henry Bond, 1676, By the Magnetical Needle. 
Mr. Ed, Harrifon, 1696, Ofthe feveral Methods pro- 


pos 

The Rev. M». Geo. Keith, 1709, By the Fixed Stars, Scheder, 
Mr. Francis Cawood, 1712, By EMI aioioS called Acute Altzo. 

nomer. 
Mrs. Wbiflon and Ditton, 1714, By Explofion. 
Mr. Folm Ward, 1714, By an Autoimaton. 
Mr. William Hall, 1714, By a Watch and the Sun at Rifog: 
Mr. Rot e Brown, 1714, By Celeftial Oblervations, and Wat: 


Mr. Steph. na 1720, By the Moon feparating from the 
Fixed Stars. 

Mr. Tho. Holder, 1723, By a Nonlenfical Inftrumént. 

Mr. Geo. Cda 1724, By oblerving the Eclipíes sf Jupiter 
Satellites. 

Capt. Jacob Rowe, 1725, By an Horometer. 

Mr. Jack/on, 1726, By a monftrous Machine: 

The Sailor's Propofal, 1726, By »* Vifible Declination. 

Mr. Rob. Wright, 1728, By D's Place, Sc, 

Mr. R Lock. 1730, By the Moon recediag from the Sun. 

Mr. Fobñ Bates, 1730, By Chimera's in his Brain. | 

Mr. WVbifion, 1331, By the Dipping Needle. | 

Mr. Eli. Pledger, 1731, By a fuid Quadranr. Larioidé:- 

Mr. Benj Parker, 1 1731, By the Moon's Southing. 

Mr. Fobn Guef?, 1731, By an Armillary Sphere. 

Dr- Rob. Wright, 1732, By the ¡Moon's Place. 
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A Table of the Digits and Decimal Parts of the Moow's 
Ligbt, to every Hour of the firfi Day after ber Change, 
and from thence to every Day of ber Age. 
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- -TOLÓ949 ¡2 1.6271184 28 1,2205406 

.1355932;8 2.4406776 27 2.0338998 

:1694915|4 3.2542368 16 28474590 

2033898 | A 4,056779560 25 3.6610582 

2237288116 1-4:8813352 24 4:4745774 

2711864 |7 5.6949144 23 5:2881366 

.305084718 6.5014736 22 61016958 

.3389830|>. 7.3210328 21 | 69152550 

.3728813 | 10 8.1355920 20 7-7288 142 
4067796 | 1 8.9491512 19 5.5123734 

4496779 | 12: | 97627104 18 93559328 

4745762 |13 J0.5762696[17 1O.1694918 + 

.50 aid? |11.3898288. 16 10.98330510 

5423728]. | 

576271114 (18 12. === [55 11.7966102 
| .6101694 po | | 

6440677 

6779660] ' | 

71186434 -— ¡ 

7457626 

.7796609 P 
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A Table of tbe Time that the two Poínters in tbe Grea 


Bear will be upon tbe Deridian above rbhe Pole. 
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February. 
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SILO 
EXA 6 
12 53 
12 49 
12 46 
12 42 
12 uo 
12 34 
12 30 
12 27 
12 23 
12 19 
12 15 
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12 8 
12 4 
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11 56 
11 53 
lo TA 49 
11 AS 
LI 41 
11 38 
11 34 
DOS 
11 27 
11 23 
11 19 
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March. 
11 Á. 15 
11 12 
11 8 
11 5 
11 1 
10 57. 
10 54 
10 $0 
LO 46 
101000743 
10 39 
10 36 
10 32 
10 28 
10 25 
10; “XK i31 
CAS 
10) 14 
1060: LO 
10 
10 3 
9 59 
A Y 
Ade 4? 
9 48 
9 45 
9 41 
9 3] 
9 
9 30 
9 26 
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The Table of the time when the tmo Pointers in. ¿ho Great 
Bear will be upon the Meridian above the Pole, com- 


tinu ed. 























O April. May. June. 
A a el to 
z 9 A. 25 7 A. 31 5 A. 26 
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O SI ll on 
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The Table of tbe time when the two Pointers in the. Great Bea 
will be upon the Meridian above tbe Pole, continued. 
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4 Table of the time when the Eifk Porter 30 the Litole Bear. 
comes to the Meridian above the Pole. se 
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The Table of the time when the Fjrf Pointer in the Licele Bes; 
: comes to the South, 





















e, 
9 Augult Sept Octob. |¡Novem.¡Decemb, 
eel 1h. Ce e BES EE 

[EL 5 A.2313 A29Ít A.41 9 M. 32 
2 $. TglS”. 261 28 
31 5 1513 2211 23 
E Eee EPA de 19 
eS 5 813.  1slí 15 
pe a] A sE 
AN 5 0/3 6 

| 8 ¡4 57,3 ; 

95 4 5313 37 
10 4 49 SS 52 | 
11 4514 4612 5 45 
12 7 A A dr 4 | 

4 38/12 4g9ío $ 39 
3314 3512 42 35 
2914  31|2 39 30 
2514 27¡2 35 26 
ula 2412.32 21 
17|4 20/12 28 17 
13l4  16|2 24 12 
914 13|2 2£ 8 

514 01 AS 4 
la Só 14 59 
5714 2|2 10 55 
5413-3128 200 
so13  54|2 ¡ as 
4613 SI]! 590 42 
4913 47]+ 55jo 37 
3813 44]  53/11M57 33 
3413 4o|! :48/|r1 28 
3113  36|%* 44|Iz 24 
27333 | 20 
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TAB: IL E 
OF THE. 
_Nonagefime Degree, 
To the Obliquity of the Ecliptic 23 Dee 
orees, 29 Minutes, from the Equator to 


60 Degrees of North and South Lati- 
tude. 
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“A Table of the Nonagefime Degree, to the Obliquity of 1); 


URANOSCOPIA. 


Ecliptic 23% 29" and Latitude o%. 
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1 42 
2 32 
3 22 
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5 54 
6 44 
7 35 
8 26 
9 3817 
10 8 
IO 59 
11 50 
12 42 
13 33 
14 z 
15 16 
16 8 
17 1 
17 53 
18 46 
19 38 
20 31 
21 14 
22 17 
23 11 
24 5 
24 59 
25 54 
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De Table of the Nonagefime Degree, to the Obliquity of the 


Ecliptic 23" 29), and Latitude 0%, continu'd. 
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18 7 
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The Table of the Nonagefime Degree, t0 the Obliquity of eli 


Echiptic 23% 29!, and Latitude 0%, continud. 
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Ths Table of ehé Nonagefine Degree, .£0 the Obliquity of she 
Ecliptic 93” 29', and Latisudo o”, continud. 























Cuíp 10.) R. Aícen.. Nonage- 
Cancer. | M. Cali. fime. 
E! e o 4 o É 
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20 |: 11£ 39 [iz 25 | 
| 2 OUT: ds IBA 533 
ñ 22 113 46 E 
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24 [OI 54 127 0054 
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26 118 O 2 10633 
07 119 3 Ll e 
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The Table of the Nonaz gefime Da to the Obliquity of the 
Eclipsic Las 59% and o% Latitude. +, 
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A Table of aho / Nonagefmo Dira to the Obliquity ef the 


- Ecliptic 239 29', and Latitude a comtinu'd., 
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The Table of the Nonsgejfime Degree, eo the Obliguity of the 


Eclipeic 237 29”, and Latitude 00, continud. 
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Aulipricas? 
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A Table of. the Nonagef me Degree, to tbc Obliquity of the 
119. and Latitude 00, comsined. 


The 
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The Table of the Nonagefime Degres, to the Obliguity of the 
Ecliptic 230 29', and Latitude 0%, continu'd, 
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The Table of tbe Nonagelí me Degree, to the  Obliquis of Eon 
ens 23 29, and Latitude 00, contimud. 
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The Tableiof: the Nbrágefim e'Degee,: to the Obi af the 
Ecliptic, 23% 29', and Latitude 0%. — 
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dhé Table of she Nonagefime Degree, to Phe Obliquizy of she 
Eclipric 23% 29', and Latitude o, consinued. ) 
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A Table of the Nonagefime Degree, to the Latitude of 
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The Table of the Nonagefime Degree, for the Latitude of 
4 Degrees, continud. 
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The Table of ¿he Nonagefime Depree, for the Latitude of 
4 Degrees, continued. 
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The Table of the Nonagefime Degree for +he Latitude of 
4 Degrees, continued. 
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The Table“of the Nonagefime Degree, for thé Latitude of 
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Table of. the Nonagefime Degree for the Latitude of 
8 Degrees, continued. 
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The Table of the Nonagefime Degree, for the Latitude of 
8 Degrees, .continu d. 
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«Jhé. Table of..the. Nonagefime. Degree, for. £be: Latirido: y 
8 Degrees, continued . 





W Cufp 10. Nona»: f. 
- Pifees. [1 gelime. |. 


ú 


J- Nona-: 
ad gefime.: 4: 
o 


A e A A 


pa = AA A — 





E 


= SS 0 
a] 
O 
> 
—] 


Bi | 14 ¡22 


011716 | 
1 ¡A 
(121417 ;53 
13... ¿18 | 45 
14: | vr9 ¡38 
153] 120 !30 
16] 21 2d 
17 | 22 ¡Ig 


ll astillas is 








19; | 23 ¡56 
20: | 24 ¡472 
TE 25 ¡ 33: 





2351 .Y9, 134 | 221] :26 +29: 
n22- o. 33 4123, .+87 12902 | 
1241] A 34. iagcl 28) Dre 
2s' + 28: dale 0.1 ue 
261] 3 25 26: | :Zg | 52: i 
aqi a as 232 | 0 Mage | 
1281 $ 16: 1282 | dE 133: 
291 Y c12: iag1]. e tags | | 
Ed IA EOS 


Sd 


34 ¿URANOSCÓPIEA. 


“A Table: of” ¿he Nonagefime: Degree, for she Latitude af 
12) Degrees. 
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The Table of she Nonagelime Degree, for. the Latitude. of 


12 Degrees, continued. 
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The Table of the: Nonagefime Degree, for the Látitude o 
12 Degrees, continu'd. 
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The Table of E Nereo Degree for ebe Latitude of 
2 Degrees, continued. 
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Fhe Table of the Nonagefime Degree, for the Latitude of 
16 Degrees, contínú'd. 
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¡The Table of ¿he Nonagefime Degree, for tbe Latitude of 
16 Degrees, continued. 
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Thé+ Table 0f she Nonagefime Degree, for tbe eiii of 
16 Degrees, continued. 
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16. Dégrees, continued, 
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A Table ef +he Nonarcfime Degree, for the Latitude of 
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20 YES, continued. 
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The Table Af the Nonagefime Degree, for the Latitude of 
; 29 Degrees, contimud.. 
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The ble of the Nonagefime Degree for the Latitude y 
24 Degrees, continued. 
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The Table of the Nonagefime Degree, for the Latitude of 
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The Table of the ¡Nonagefime Degree for the. Latitude. of 
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The -Table: of, the. Nonagefime Degree fol shk. e of, 
24 Degreesy continued. 
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A Table ef. the Nonagefime Degree, for the Latstude of 
30 Degrees. 
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The Table of the Nonagefime Degree, for the Latitude of 
30 Degrees, continued. ! 
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The Table of the: N; nasal me Degree, for ¿be Latitude of 
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The Table of the Nonagefim ¡me Degree, for the Laticude of 


:30' Degrees, centiny d, 
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The Table* of she Nonagelime De for the Latitude sel 
34 Degrees, continued. 
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The Table of the Nonagefome Degree, for she Latitude of 
34 Degrees, continud. — | 











Cuípiro. Nona-' | 
- Scorpio. gefime. 
LAO a 


Cufp 10.| Nona- 
Libra. : | geln e. 

A e. ] 
1 IR56 
15 43 
16 30 
A] 17 
IN 










| 


ooo alu so. o] 
a] 
0 
a? 
pd 






| 


| 


| 





376 URANOSCOPIAsS 


The Table of the Nonagefime Degree, for the Latitudé of 


34 Degrees, continid. 
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The Table of the Noñagefime Degree, for the Latitude of 
34 Degtees, continued. 
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A “Table 0f the Nonag:fime Degreb for the Latitude ¡f 
37 Degrees. 
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Abe Table of +he Nonagefime Degree, for the La: ld y 
37 Degrees, continu'd. 
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The Table of the Nonagefime Degres, for the Latitude of 
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Thp Table of the Nonagefime Degree, for the Laritudo of 
37 Degrees, continued. 
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The “Table of the Nonagefime Degree for +be Latitude of 
37 Degrees, continued. | ; 
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The Table of the Nónagel me Degree, for the Latitude of 
40 Degrees, continud. 
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The Table of the Nonagefime Degree for tbe Latitude o 
dE Degress, continued. 
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The Table of the Nonagefime Degree, for the Latitude of 
40 Degrees, continued. ; 
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The Table of the Nonagefime Degree, for de Latitude of 
qa 40 Degrees, continued. 
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The Table of the Nonagefi me Debres for the Latitude e 
0 Degrees, contingd. 
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The Table of the Nonage(i me Degree, for the Latitude of 
| -34 Degreei, continued. | 
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The Table of ehe Nonagefi me Degres, for the Látitude Í 
43 Degrees, contimud. 
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The Table 0f the Nonagefime Degree, for the Latitude of 
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The Tabie of the Nonagefime Degree, for the Latitude of 
43 Degees, continu'd, 
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The Table of +he Nonagefime Degree, for the Latitude of 
43 Degrees, continued. 
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A Table of the Nonagefime Degreb for the Latitude of 
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4 Table of the Angle Oriene, or Altitude of the Nonagefime 
Degree, continued. 
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The Table of the Angle Orient, or Altitude of. the Ninagefime 
- Degree, continued. 
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The Table of +he Angle Orient, or Altitude of the Nonagefime 
- Degree, continued. 
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The Table of ebe Angle Orient, or Altitude of the Nonagefime 
| | Degree, continued. 
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Tbe Table of the Angle Orient, or Altitude of ¿he Nonapefime 
Degree, continued. | 
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The Table of the Angle Orient, or Alcitude of the Nonagefime 
Degree, continued, 
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The Table of the Angle Orient, or Altitude of the Nonapefime 


ml A 


Alcen. | 
o 1 


$ | 
co 2015 Sra) O 





Sw 


: A 


| 


71 


ho 
q 





y O 


AA a Rm 
H 


Degree, continid. 







A E 
o F o Í 
SITAS 50 10 
2005 51,25 
135) 32 4) 
55 ES 54 TO 
¿6 40 53 30 
550 56 $50 





O 02Ot pS as 











Tie 


490 URANOSCOPIA 


The Table of the Angle Orient, or Altitude of” the Nonag efime 
Degree, continued. 
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The Table of the Angle Orient, or Alvitude of the Nonagefime. 
| | Degree, continued, 
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The Table of the Angle Orient, or Alvitude of the Nonagefime 
Degree, continued. 
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The Table of the Angle Orient, or Altitude of the Nonaze/ime 
Degree, continued. 
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The Table of the Angle Orient, or Altitude of ¿be Nonagefime 
Degree, continued. 
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- The Table:of .ehe 4ngle Orient, or Altitude of ths Nonagefime 
Degree, continued, 
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The “Fable of “the Angle Orient, or Altitude of ¿he Nonagefime 
Degree, continued. 
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<)p Table of the Angte Orient, or Aleiendo of the Noñage/ine 
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4 Table of the Angle Orient, or Altitude of. the Noreseán ise 
Degree, continued. 
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The Table of the Angle Orient, or Alritude of the Nonagefime 
| Degree, continued: 
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The Table of the Angle: Orient; or Altitude of she Nonage/imo 


Degree, continued, 
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The Tableof «¿he Angle Orient, or Alcivude of vhe Nenagejime 
Degree, continued. 
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The Table of the Angle Orient, or Altitude of he Nonagefime 
Degree, continued. 
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The Table of the Angle Orient, or Aleitude of the ¡Nonagefimoe 
Degree, continued. 54) 
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The aple of the Angle Orient, or Altitude of che Nonagefime 
Degree, continu “d. 
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The Table of the Angle Orient, or Aleitude of ths Nonagefin 
Degree, continued, 
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The Table of the Angle Orient, or Altitude of. the Nonagefime 
Degree, continued. 
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The Table of ¿he Angle Orient, or Alestude of the Nonage/ime 
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Degree, continued, 
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Te Table of the Anglé Orient, or Alcisude of she Nonágefión 
Degree, continued. 
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The Table f he Anple Orient, or Altitude of the Nonágefime 
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Degree, continued. 
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Tbe Table. of ¿he Angle Orient, ori Altigude of. the Nonag efime 
Degree, continued. | E 
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The Table of. the Angle Orient, or Altitude of. ¿he Nonagefshe 
«Degree,' continued, 
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The Table of the Angle Orient, or Alcitude of ¿he Nonagefime 
] Degree, continued. 
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The Table of the Angle Orient, or Altitude of ¿be Nonagefime - 
Degree, continued. 
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The Table of the Angle Orient, or Altitude of the Nonagefiíné 
Depree, continued. 


6631 63  Afcen. 
la l o pol u 





























YH |. 0 29 o y 
1-3 o. 23 27 
| 007 E3z 24 
S o 31 21 
SS s 003 18 
aa, 071131 ce 
o 3 o 31 12 
= 0 0 51 9 
=u O 31 6 
al odos 3 
a: 3 09 
LE A] a 
y O 24 
A OE 57 21 
B3 0 0.30 18 
S 2 0740 1< 
 . O 40 1 
as 
E 0145 6 
dE: NS 3 
a a 
fal E 27 
2 z 1 10 24 
A 2 ER. 
es! 11:20 | 18 0 
z de I 55 $ f 12 
yl 20206 lo 
y A 
Ad 3 | 
Os lea go O 


Th 


UrRANOSsCcOP1A 52 


The Table of the Angle Orient, or Altitude of the Nonagefimie 
Degree, continued. 
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The Table ef | the Angle Orient, or Alvitude of the Nonag Ame 
Degree, continued, 
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The Table of the Angle Orient, or Altitude of she Nonagefm 
Degree, continued. 
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The Table of the Angle Orient, or Altitude of the Nonagefime 
Degree, continu'd. 
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The Table of the Angle Orient, or Altitude of the Nonagefime 
Degree, continued. 
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Thé Table of the Angle Oriéns; or Alitude of she Nonagefime 
Degree, continued, 
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The Table of the Angle Orient, or Altitude of tbs Nonagefime 
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Te Table of the Anglo Orient, or Altitude of the Nonagefime 
Degrée, continued. 
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A Table of the Angle Orient, or Aleitude of the Nonagefime 
Degree, continued. 
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The Table of she Angle Orient, or Altitude of the”. Nonagefime: 
Degree, continued. 
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The Table of: the Anple Orient, or Altitude of the Nonagefime: 
Degree, continued. : ) 





| 


5 
E 





A 


o 


12 %9 
12 33 
12 40 
EAN 
Ergo TO 
OS 
14 5 
¡ 14 45 
o 
e E O 
20 55 


1 


lo rr 
OTI 
En 
| 11 
12 
12 


isa od Mz 
SM 200 A w 0 


pl, 





] 


12 
15 
14 
14 
17 
20 
AE Y 





ULR AN:O5S:6.0. PU As 33% 


The Table of she Angle Orient, or Altitude of. ¿he Nonagefime: 
Degree, continueds | 
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The Table of the Angle Orient, or Altitude of the Nonagefime 
Degree, continued. : 
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me Table of she Angle Orient, or Altitude of ¿he Nonagefime 
Degree, continued. 
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The. Table of the Angle Orient, or Altitude of. the Nonagefiói 
E Degree, continued. 
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Fbé Table of the Angle Orient, or Aleitude of the Nonagefime 
Degree, continued. 
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The. Table of the Angle Orient, or Altitude of. the Nonagefi ime 
Degree, concinued. 
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The Table of bbe Angle Orient, or Ált 
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Sir laac Newton's Table of Refraétion 
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Sir lake Newton's Ta ble of Refraftion, continued. 
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A Table fhewing: the true Place of the Sun, anjeering ever 
- Degree of Declination. 
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Moon's Pafallos in Altitude, 
Pongitude, and Latitude, 


A A] 


544 


AGE ! 
able of the Moon's Parallax in Altitude 
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The Moon: 
Mooa's Horizontal Parallax 
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The Table of ¿he Moon's Parállax in Alriende, comrinued. 


Thé Moon?s Hotizontal Párallax, 
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The Table of the Moon's Parallax in Alestude, continued. 


The Moon's Horizontal Parallax. 
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The Table of the Moon's Parallax in áltitude, continued, 


The Moon's Horizontal Parallax. 
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The , Table of tbe Moon's Parallax in Altitude, continued. 


The Moon's Horizontal Parallax. 
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The Table 0f the Moon's Paralax in Altitude, continued; 
The Moon's Horizontal Parallax, 
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A Table of the Mom's Parallax in Longitude. 


The Moon's Horizontal Parallax. 
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The Table of the Moon's Parallax in Longitude, continued. 


The Moon's Horizonsal Parallax., 
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The Table of the Moon's Parallax in Longitude and Latitude; 
continued. 


The Moon?'s Horizontal Parallox. 
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Th+ Table of. the:Moon's Parallax in Longitude and Latitude, 
continued. 


The Moon's Horizontal Parallax, 
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The Table of 1 he Moon?s Parallax 3H Longitude añd Latitude, 
continued. 


The'Moón' Horizontal Parallax. 
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“he Fable:of the Moon's Parallax in Longitude and Latitud, 
continued. 


The Mooo's Horizontal Parallax. 
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4. Table of the: Moon's Parallax in Longitude and Latitude, 
continued, 


The Moon's Hosizontal Parallax, 
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A Table of the Moon's Parallax in Longitude and Latitude; 
continued, 


The Moon's Horizontal Parallax, 
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«44 Table of. ¿be.Moor's Parallax in Longitude and. Latitude 
continued. 


The Moon's Horizontal Parallax. 
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The Table of ¿he Moonts Parallax 5n Longitndo add” Laricides 
| continued. 


Thé Moon*s Horizontal Parallak, * 
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The, Table of. the Moon s Parallax in Longitude and Latitude, 


continued, 


The Moon's Horizontal Parallax. 
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The Table:0f the Moon's Parallax in Longitude and Latitade, 
continued. 


The Moon's Horizontal Parallax. 
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A Table of ths Moon's Parallax in Longitude and Latitude, 
continued. | 


The Moon's Horizontal Parallax. 
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The Table of ee Moon's Parallax in Longitude and Latitude, 
continued. 


The Moon's Horizonsal Parallax. 
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Toe Table ef she Moor's Parallax in. Longitude and ed 
continued. 


The Moon' Horizontal Parallax 
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The Table of the Moon's Parallax in Longitude and, Latitude, 
continued. | A | 


The Moon's Horizontal Paralla y, 
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cs A Fable of the Moon's Parallax in Longitude and Latitude 
continued. 


“The Moon's Horizontal Parallax. 
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The Table of she Moon's Parallax in Longitude and Latitude; 
continued. 


The Moon's Horizontal Parallax; 
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A Table of the Moor's Parallax in Longitude and Latitude, 











The Moon's Hosizontal Parallax. 
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A Vable of tbe Moon's Parallax in Longitude and Latitude 





continued. 


The Moon's Horizontal Parallax. 
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A Table of the Moon's Parallax in Longitude and. Latitude 


continued. 


The Moon's Horizontal Parallax, 
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The Table of the Moon's Parallax in Longitude «nd Latitude, 


continued. 


The Moon's Horizontal Parallax. 
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The Table of the Moon's Parallax in Longitude and Latitude, 
continued, 


The Moon's Horizontal Parallax. 
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The Table of +he Moon's Parallax in Longitude and Latitude, 


continued. 


The Moon's Horizontal Parallax, 
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4 Table of +hs Moon's Parallax in Longitude and Latitude, 
| contingled, 


The Moon's Horizontal Parallax. 
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The Table of the Moon's Parallax in Longitude and Latitude, 
continued. 


The Moon's Horizontal Parallax. 
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Tbe Table of the Moon's Parallax in Longitude and Latitude, 
continued. 


The Moon' Horizontal Parallaáx. 
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The Table of eb Moon's Patalea in Longitude and a 
continued. o: a 


The Moon's Horizontal OS 
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Ea el Úlesof the Moon's Parallax in Longi tude and Latitude 
“continued. 


“FFhe Mcon's Horizontal Parallax. 
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The Table ¿f the Moon's Parallax in. Longisude and Laribu, 
| continutd. 


The Moon's Horizontal Parallaxs 
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.4 Table of. +hs Moon's Paralaz, in Bongituds and Latitude, 
: continued. | | 


The: Moon's ¿Horizontal Parallax, 
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The. Table of the Moon 's Derelani im Longitude and Latitude, 


continued. | 
The Moon;s Horizontal hala 
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Table of vbe Moon's Parallboca nm Longitude and Latitude 
continied. 


' The Moon's Horizontal Parallax. 
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The Table Ad ¿he Mons Parallax in Longitude. and Litio; | 
continued. 


The Moon's Horizontal Parallax. 
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E. ATARI A Moon's Parallas ¿ in Longirude as and Latitude 
continued. 


The Moon's Horizontal Parallax 
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The Table of the Moon's Parallax in Longitude and Latitude, ' 
| | continued. dei | | 


The Moon's Horizontal Parallax: 
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The Table of the Moon's Parállax in Longitude. and Lasirao 
continued. 


The Moon's Horizontal Parallax. 
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á Table of. the Sun's Difance from the Vertex of London, 
7) ever) Degree of Declinasion N. or 5. a in the G onftru- 

















dtion of Solar Eclipfes. 
Suns Sur's Decl. Nor. SS uns Decl.: 50u. 
Declín. | Oaver. pa JaVer lo ato. 
N. 8 S. | ar Non | Midni. | ¡at Noonl| Midni. 
o Ho El rP|ppo pElA ] 
oNiao iaa nal 3 So 
OO OO 32 52. 32-152. 32/50. 32 
2. ol49 32153, 32 [153 3/49 32 
3 0148 32154 32||54 32140 32 
loo lol47, 32155 0321159 32/4732 
5% 0146 32156 32156 321463 
60 0145 32157 32/157 32/45 3 
72000144 32/58 32|(58 32144 5 
9 ol43 32159 32|l59 3243 52 
A 3 NE O 
10... olg4r 32/61 32||61 32/41 32 
110 Mol40 32 |62 32||62 32|40 32 
12M X0|39 32 |63 32|¡63 32/39 32 
Io 38. 32 64:20 64 3u 130% 30 
14 0[37 32/65 5e[j6s 393132. 
15 0136 3266 32||66 32: 36 32 
16 “olas 32|67 32|l67 3235 32 
17 '0|34 32|62 32||68 32 34 32 
18: 0/33 32 |69 32||69 32 33 32 
19 0122. .22 170.032 7032122. 032 
201 ¿Lo 31 32 |7lg 32171. 32/31 32 
214 Avol30 32 7% 32||72 32130 32 
22 ola 32:173:32/173 32129 32 
E 32 |74 2 74 32128 32 
230% E 3175 11175 1118. 3 
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4 Table of Logarithms e the CorreGtion id the Moor's 
Variation, ; | 




















Mean Anomaly of the Sun. 

Ste o Sig. 1 1. 15io. 2.1 Sig. 3. Sig. 4. 

Deg. Logar: ¡Logar. Logar | Logar Logar. 
e lo. 0242 lo. 0211 o. 9-0004. 9:9 9.9880 


9-9995 199832 
9.9987 [9.9865 
9:9978 |9.9858 
5 19.9969 (9.9851 
9.9961. |9:9844 

99952; 919837 
9.9944 | 9.9830 
319:9936 | 9.9824. 
0055 9.9928 ; 9,9810 
20 |0:.0229|0-0159;0.00, 99920. 9.9812 






¡Sig: Se | 
Logar. Deg, [ 
9:9787| 30. 
9,9783| 28 
9:9779| 26 
99775) 24 
9:9772| 22 
Ed 
9,9766| 18 | 
9:9763| 16- 
9:9760| 14 
9:9758| 12 














2 lo.0242 (0.0207 
4 [0.0242 0.0203! 
6 |0.0241|0.0198 
8 |0:0240|0.0193/0. 
lo |0.0239/0.018810. 
12 |o.023710.018210. 
J4 |0.0235'0,0177 
16 |0.0233/0.0171]j0. 
18 [0.0231 0.0165 


































| 2o+ ¿An PASTOS SEO 
22 0:0226|0.01 015310.0038 9.9912 9.9807 997551 8 
24 |0.0223/0.0146/0.002919.9904|9:9802|9.9754| 6 
26. [o.0219|0.013930.0021 [9,9896 |9.979719,97953l 4 | 
28 |0.0215|0.0132)0.0012 2.0888 9.9792 |9.9753| “2 
30 O 


9.9753 
S1g. 6. 








[0.0211 [0.0125 ¡peca 9.9880 9:9787 
Sig. 11 1Sig.10-1$18. 9 Sig. 3. +! Sig. y. 7 
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qe E foregoing Table Mhonld have been placed 1o al 
low the Table of the Moon's Variation, Folío 151. lis 
Ufe is, to find the true, or correóted Variarion of the 
Moon. The orher fhews the Moon's greatelt Variation in 
the GAétants. to he 35 Minutes, 10 Seconds : Buc chen thar 
1s in the mean Diftance of the Sun from the Earth. 

The Differences thar arile from the Curvature of the 
Orbis "Magnus, and the ftronger Action of the Sun upon 
the Moon when Horned and New, than when Gibbons and 
Full, are allow'"4: For by this Tab! e, the greateft Varia- 
tion in the orher Diftances of the Sun from the Earth, be- 
ing in a Proportiocn compotnded of the duplicate Baño 
of the time of the Synodical Revolution of be Moon (the 
time of the Year being given) directly, and the tripli- 


cate Ratio of the Sun's Diftance from the Earth invyerf 


ly. Whence Dr. Halley, by this Table, makes the grear- 
eft Variation in the Suns Apogee, 33 Minutes, 16 Se- 
conds 3 and in his Perigee, 37 Minures, 13 Seconds ¿ the 
Eccentricity of the Sun being to the traníverie Diameter 
of the Orbis Magnus, as 16 73 19 1000, 


To find the coredt dada by this Table, e Rule is, 


la found the Variation of the Moon, agreeing to 
her Diítance from the Sun, by the Table, Folio 101, re= . 
duce the faid Variation into Seconds, and then find the 
Logarithm thereof, as 1f ir was an Abíolute Number. 


Next; with the Sun's Mean Anomaly, take out of this 
Table the Logarithm anfwering thereto; and fubtradt 
it from the Logarichm firít found ; and the Remainder is 
the Logarithm of the corte Variation, as per Example. 


In the Example of the Calculation of dE «Moon's Place 
Folio 38, the Moon's Variation there is put 32' 49"= 1969". 


The Logarithm of 1969” is = 3.294246 
With the Sun's Mean Anomaly Y 
10%. 17% 461 35". , find, E 0.0182 — 


Logarithtn in the Table to 
be fubtradted, 3 15 


e, 


Corr, Variation 31'28"=1888 Log, 3.276046 .- 
NEO | : Example 
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Exandlsos Suppofe the Sun in Perigee, and the Moon 
diftanc from the Sun 45 Degrees, being in her Oétant. 1 
- demand her greatelt Variation ? 


21 LOMO n= 06 .3.24282 
Log. found by O mean Anom, 65 0%olo” Ís 9.9753 


a A 


Y's Variation per Fable, Fol. 101; 12 351 SS ¡a 


Corr. Variar. of Y is 27 13'=2233'"=Log.=3.348982 


Note, The Pogattha found by the Sun's mean AGORA) | 
ult always be Ínbrradted, and not added. — Bur when (as 
in the laft Example) the Logarithm to be fubtradted exceeds 
che orher Logarithm, the Radius muft be added, that Sub- 
tradtion may be performed ; as 1s plain, 1É the Examples 
“are duly confidered. 


>? This and the two laft Ple were tene me by a 
Gentleman unknown (to whom I' return my hearty Thanks) 


being a Correétior of the Moou's Variation in Page 101 z. 


which having diligently perufed, and A It very nfeful, 
1 merits a Place in this Work: 


E 


RN LOS 











The following Books, 8tc. written by ibis Author, are 


Printed, aud Sold by |. Wilcox a Virgills Head 
asgainft the New Church ¿nm the Strand, Londoh. 


1" HE Syftem of the Planets demonftrated, in Quart, 


ROA | 
2%. A Compleat Syftem of Aftronomy, 2 Vols. 8vo, Pr. 12 5) 
3. Aftronomy of the Satellites, 8vo. Pr. 2s. 6d. 


4 A Treatile of Eclipfes for 35 Years, with the Tranfr 
of Venus and IAercury over the Sun for 79 Years, and the 


Conjunction of Fupiter and Saturn for 120 Years. The 


Second Edition, with Additions, Pr.2s. 6d. 


5. His Uranofcopia, being a Demonftration of -the Equation 
of Time, €c. 8v0. Pr. 7 y. pa ui 


"6. A Delcription of Gunter's Quadrant, its great ufe in A- 
ftronomy. To which are added, the ule of Naprir's Bones, 
and the ufe of the Two-foot Rule in the Menfuration of 

- Timber, Sc. This Book will be of -grear fervice to any 
Perlon concerned in Menfuration, Dialling, (Sc. Pr.xs, 


7. His Sheet of the true Appearances of Fupiter's Satellites; 
during his Vifibility inthe Evening, Pr. "15. 6d, 


- 8. His Sheet of the true Appearances of Saturn's Satellites, 
with the Pofition of his Ring, Pr. 1£. : 


pe 














BOOKS Printed for T. Wilcox, at Virgil Head again 
| = 15 1be New Cuural a the Strand. ] 


HE Modern Navigator's Complear' Tutor, by Fa Kelly | 

Mariner, pr. 45. , 

A New Treatife of the Conftrudtion and Ulfe of the Sector, 
by Sam. Cin; reviled by Ed. Stone, Pr.35..6d. 

The Buildes's Cheft- Book, ora complear a to: the Five 
e of Columns in Archi: teture, by B. Langley, pr. 


6d 

The Bnildets fare Guide, in 4t0, with eighty Copper Places, 

| rf. 12 3. 

Mc in parvo ; Or the Marrow of Archireéture + Being 
a new Method of drawing the Five Orders of Columns 
in Architeéóture, by Y. Halfpsnay, pr. 4s. 

Holder's Treatife of Harmony, with Keller's Rule to play, 
and tune tbe Harpficord; pr. 35. 6d. 

Le Drand's Parallel of the different manner of extadting the 
Stone out of the Bladder, with Cuts. 

Hiftory of Taxes under all Denominations, from che Con- 
queft, to 1732, Pr. 55. 

Hiftory of Poland under A4uguftus IL. 2 Vols. pr. 35. 

Boerbaave's Trearile of the Force and Energy of Medicines, 

E PAS. k 

The Koran, commonly called the Alcoran of Mabinad: with > 
a large preliminary Difcouríe and Commentary, by Mr. 

-G, Sale. e 

The Naval Hiftory of England in all 3 its Branches, from ER 
Year 1066, 10 1734. Pr. 1L 15. 

A General Di drionary hiftorical añd critical 10 which is ¿. 
new and accurate Franflation of the celebrated Mr. Bayle, * 
Twenty four Sheets for 3 4. | 

The Bilhop of Cambrays Tales and Fables, French and 
Englifh, for the ule of Schools, pr. 3s. 

Dacier's Horace, with Bentley's, Cunimgham's, and Somadom's * 
Notes and Emendations, Latin and French, 4 Vols. 4£0. 
11.85. 

== The lame Book 1 in 10 Volumes, 12%, pr. 1) 45 

The Common Prayer in Italian, by Mr. Gordon; alío in French; 
with all forts of School Books in a French, Se, very 


cheap. 
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